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SERINE PROTEASE INHIBITORS 

The present invention relates to certain substituted oxadiazole, thiadiazole and 
5 triazole peptoids which are useful as inhibitors of serine proteases. 

Background of the Invention 
The serine proteases are a class of enzymes which includes elastase, 
chymotrypsin, cathepsin G, trypsin and thrombin. These proteases have in common a 

1 0 catalytic triad consisting of Serine- 1 95, Histidine-57 and Aspartic acid- 1 02 

(chymotrypsin numbering system). Human neutrophil elastase (HNE) is a proteolytic 
enzyme secreted by polymorphonuclear leukocytes (PMNs) in response to a variety of 
inflammatory stimuli. This release of HNE and its extracellular proteolytic activity 
are highly regulated and are normal, beneficial ftmctions of PMNs. The degradative 

1 5 capacity of HNE, under normal circumstances, is modulated by relati vely high plasma 
concentrations of afproteinase inhibitor (of,-PI). However, stimulated PMNs produce 
a burst of active oxygen metabolites, some of which (hypochlorous acid for example) 
are capable of oxidizing a critical methionine residue in a, -PI. Oxidized aj-PI has 
been shown to have limited potency as an HNE inhibitor and it has been proposed that 

20 alteration of ^s protease/antiprotease balance permits HNE to perfonn its 
degradative functions in localized and controlled envirotmients. 

Despite this balance of protease/antiprotease activity, there are several human 
disease states in which a breakdown of this control mechanism is implicated in the 
pathogenesis of the condition. Improper modulation of HNE activity has been 

25 suggested as a contributing factor in adult respiratory distress syndrome, septic shock 
and multiple organ f^lure. A series of studies also have indicated the involvement of 
PMNs and neutrophil elastase in myocardial ischemia-reperfiision injury. Humans 
with below-normal levels of aj-PI have an increased probability of developing 
emphysema. HN£-mediated processes are implicated in other conditions such as 

30 arthritis, periodontal disease, glomerulonephritis, dermatitis, psoriasis, cystic fibrosis, 
chronic bronchitis, atherosclerosis, Alzheimer's disease, organ transplantation, corneal 
ulcers, and invasion behavior of malignant tumors. 

There is a need for effective inhibitors of HNE as therapeutic and as 
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prophylactic agents for the treatment and/or prevention of elastase-mediated 
problems. 



Summary of the Invention 



5 The present invention provides compounds which are useful as serine protease 

inhibitors, including human neutrophil elastase. These compounds are characterized 
by their relatively low molecular weight, high potency and selectivity with respect to 
HNE. Additionally, certain compounds of the invention have demonstrated oral 
bioavailability as exhibited by their higher blood levels after oral dosing. Oral 

1 0 bioavailability allows oral dosing for use in chronic disease, with the advantages of 
self-administration and decreased cost over other means of adminstration. The 
compounds described herein can be used effectively to prevent, alleviate or otherwise 
treat disease states characterized by the degradation of connective tissue by proteases 
in humans. 

15 The present invention provides compounds comprising oxadiazole, thiadiazole 

or triazole ring structures, and can be genericaily described by the formula: 



wherein Z is a serine protease binding moiety, preferably an elastase binding moiety, 
and most preferably a human neutrophil elastase binding moiety. Specifically, Z is a 
carbonyl containing group, preferably an a-amino carbonyl containing group where 

20 the carbonyl carbon is covalently attached to the carbon of the heterocycie. 

R, is alkyl, alkenyl or alkynyl optionally substituted with 1 or more, preferably 
1-3, halo, hydroxyl, cyano, nitro, haloalkyl, alkylamino, dialkylamino, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, aiylcarboxamide or -0-(Cs- 
CJaryl; hydroxyl, amino, alkylamino or dialkylammo; or cycloalkyl, alkylcycloalkyl, 

25 alkenylcycloalkyl, cycloalkenyl, alkylcycloalkenyl, alkenylcycloalkenyl, (Cj-CiOaryl, 
(Cs-C,2)arylalkyl, (C5-C,2)arylalkenyl, fused (C3-C,2)aryl-cycloalkyl or alkyl fused 
(C5-C,2)aryl-cycolalkyl optionally comprising 1-4 heteroatoms selected fromN, O and 
S, and optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, 
aminoalkyl, dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, 

30 carboxyl, carboalkoxy, alkylcarboxamide, (Cj-C6)aryl, -0-(C5-C6)aryl, 



N— x 
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arylcarboxamide, alkylthio or haloalkylthio. 

X and Y are independently O, S or N, wherein N is optionally substituted with 
alkyl or alkenyl optionally substituted with 1-3 halo atoms; (Cs-C^)aryl, arylalkyi or 
arylalkenyl optionally comprising 1-3 heteioatoms selected from N, O and S, and 
5 optionally subsituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, arylcarboxamide, alkylthio or haloalkylthio. Preferably, at least 
one of X or Y is It will be understood that where X or Y is a substituted N, both X 
and Y are N. Preferably, the compounds of the present invention comprise 1,2,4- 
10 oxadiazole (i.e., X is O; Y is N) or 1,3,4 oxadiazole rings (i.e., X is N; Y is O). 

The compounds of the present invention may be conveniently categorized as 
Groups I through VI. 

In one preferred embodiment, the invention provides compounds of the 
formula (Group 1): 



o 

1 5 wherein X , Y and Rf are described above; 

and Rj are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR', -RNR'R"R'' or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R** 

20 are independently H, alkyl, alkenyl, cycloalkyl or (C5-Q)aryl; or cycloalkyl, 

alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaiyl, (C,- 
Ci2)aiyl, (Cj-C,2)aiylalkyi or (CrC,2)arylalkenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 

25 alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 

haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, (C3-Q)aryl, -C)-(C5-C6)aryl, 
arylcarboxamide, alkylthio or haloalkyltMo; 

3 
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A is a direct bond, -C(0)-, -NH-C(O)-. -S(0)r, -NH-S(0)2-, -0C(0)-, -C- or 
an amino acid selected from, but not limited to, proline, isoleucine, cyclohexylalanine, 
cysteine optionally substituted at the sulfur with alkyl, alkenyl or phenyl optionally 
substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyi, diaikylamino, alkyl. 
5 alkoxy. haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, aiylcarboxamide, 
alkylthio or haloalkylthio; phenylalanine, homo-phenylalanine, 
dehydrophenylalanine, indoline-2-catboxylic acid; tetrahydrosioquinoline-2- 
carboxylic acid optionally substituted with alkyl, alkenyl or phenyl optionally 
substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyi, diaikylamino, alkyl, 
10 alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, arylcarboxamide, 
alkylthio or haloalkylthio; tryptophan, tyrosine, serine or threonine optionally 
substituted with alkyl or aiyl; histidine, methionine, valine, norvaline, norleucine, 
octahydroiiidole-2-carboxylic acid; asparagine, glutamine, ornithine and lysine 
optionally substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl, 
1 5 alkoxyalkyl, alkylthioalkyl, alkylaminoalkyl. dialkylaminoalkyl, carboxyalkyl, 
alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl. alkylcycloalkyi, fiised aiyl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from N, O and S; and 

R4 is H, alkyl, alkenyl or alkynyl; or cycloalkyl, alkylcycloalkyi, (C5-C,2)aryl, 
20 (C5-C,2)arylalkyU fused (C5-C,2)aryl-cycloalkyl or fused alkyl (C5-C,2)aryl-cycloalkyl 
optionally comprising one or more heteroatoms selected from N, O and S, and 
optionally substituted with alkyl, alkenyl, alkynyl, halo, cyano, nitro, hydroxyl, 
haloalkyl, alkoxy, amino, alkylamino, diaikylamino, carboxyl, haloalkoxy, 
carboalkoxy, aUcylcarboxamide, aryl, arylalkyl, arylcarboxamido, alkylthio or 
25 haloalkylthio or is absent 

In a preferred embodiment, X is N and Y is O. In another preferred 
embodiment, X is O and Y is N. Preferably, R4-A is an arylalkyloxycarbonyl such as 
benzyloxycarbonyl; alkoxycarbonyl, arylsulfonyl, alkylsulfonyl or alkyl. 

Preferably, R2 and R3 are alkyl such as methyl or isopropyl, or H. In one 
30 preferred embodiment, Rj is isopropyl and R^ is H. 

In a preferred embodiment of the invention, R, is an optionally substituted aryl 
or arylalkyl group, such as an a,a-dimcthylbenzyl, benzyl or phenyl group. 
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According to several preferred embodiments, the benzene ring is substituted with an 
alkyl, such as methyl; with a haloalkyl, such as trifluoromethyl; or with a 
dialkylamino, preferably dimethylamino. In yet another embodiment, R, is a fused 
arylalkyl group such as methylenenaphthyU or a fused aryl>cycloalkyl or alkyl fused 
aryl-cycloalkyl such as 3,4-methylenedioxybenzyl. In another embodiment, R, is an 
alkyl group, preferably (C,-C,)alkyi, either straight chain or branched, such as methyl, 
ethyl, propyl, isopropyl, «-butyl, isobutyi, /-butyl, etc. 

The present invention further provides compounds of the formula (Group 11): 

/■^ N— X 




v^erein 



10 



15 



X, Y, R], R2 and R3 axe as described above; 
B is -S(OV, -C(0)-. -0C(0)- or -CHjC(0)-; 
Rfiis 




(I) 





O 
(IV) 




wh^in 





R.3 




o 

(VI) 



R'j and R'3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxy 1, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR', -RNR'R''R* or -RCXO)NR'R" where R is alkyl or alkenyl, and R'. R" and R* 
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are independently H, alkyl, alkenyl, cycloaikyl or (C5-Cg)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaiyl, (C5- 
Ci2)aryl, (C3-C,2)arylalkyl or (C5-C,2)arylalkenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
5 keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino,amidine, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, atkoxy, 
haloalkoxy> carboxyl, carboalkoxy, alkylcarboxamide, (Cj-C6)aryl, -0-(C5-Q)aryl, 
arylcarboxamide, alkylthio or haloalkylthio; 

R,3 is H, alkyl, halo, alkoxy, carboalkoxy, carboxyl, alkylthio, amino, 
10 alkylamino, dialkylamino, or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from O, N and S, and optionally substituted with halo or alkyl; 

R,4 is H, alkyl, alkenyl, amino, alkylamino, dialkylamino; or aryl, arylalkyl, 
cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl, alkyl fused aryl-cycloalkyl or 
1 5 aiyloxycarboxamide optionally comprising 1 or more heteroatoms selected from N, O 
and S, and optionally substituted with alkyl, halo, alkoxy, amino, alkylamino, 
dialkylamino, caiboxyl, alkenyl, alkynyl, haloalkoxy, carboalkoxy, alkylcarboxamide, 
aryl, arylalkyl, arylcaiboxaimde, arylalkylcarboxamide, alkylthio or haloalkylthio; 
Ri5 is H, alkyl, halo, alkoxy, carboalkoxy, carboxyl, alkylthio, amino, 
20 alkylamino, dialkylamino, or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from O, N and S; and 

W is O or S; or C or N optionally substimted with H, alkyl or aiyl. 
In a preferred embodiment, X is N and Y is In another preferred 
25 embodiment, X is O and Y is N. According to several preferred embodiments, R,, is 
an optionally substituted phenyl or benzyl; pyridyl, piperidinyl, alkyl or H or a fused 
ring system such as 3,4-methylenedioxyben2yl; R,4 is optionally substituted amino or 
an arylalkyloxycarboxamide such as benzyloxycarboxamide; and R,5 is H or halo. 
Preferably, R2 is isopropyl and R3 is H. 
30 In a preferred embodiment of the invention, R, is an optionally substituted aryl 

or arylalkyl group, such as a a,a-dimethylbenzyl, benzyl or phenyl group. According 
to several preferred embodiments, the benzene ring is substituted with an alkyl, such 
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as methyl; with a haloalkyl, such as trifluoromethyl; or with a dialkylamino, 
preferably dimethylamino. In yet another embodiment, R, is a fused aiylalkyl group 
such as methylenenaphthyl; or a fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyl 
such as 3,4-methylenedioxybenzyi. In another embodiment, Ri is an alkyl group, 
5 preferably (C,-Cg)alkyl, either straight chain or branched, such as methyl, ethyl, 
propyl, isopropyl, n-butyl, isobutyl, /-butyl, etc. 



10 where m is 0 or 1; n is 0 or 1; 

D is a direct bond or an amino acid selected from, but not limited to, proline, 
isoleucine, cyclohexyialanine, cysteine optionally substituted at the sulfur with alkyl, 
aikenyl or phenyl optionally substituted wifh halo, cyano, nitro, haloalkyl, amino, 
aminoalkyl, dialkylamino, alkyl, alkoxy, baloalkoxy, carboxyl, carboalkoxy, 

15 alkylcarboxamide, arylcarboxamide, alkylthio or haloalkylthio; phenylalanine, homo- 
phenylalanine, dehydrophenylalanine, indoline-2-carboxylic acid; 
tetrahydrosioquinoline-2-carboxylic acid optionally substituted with alkyl, aikenyl or 
phenyl optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, 

20 arylcarboxamide, alkylfhio or haloalkylthio; tryptophan, tyrosine, serine or threonine 
optionally substituted with alkyl or aiyl; histidine metMonine, valine, norvaline, 
norleucine, octahydroindole-2-caiboxylic acid; asparagine, glutamine, omitMne and 



The present invention also provides compounds of the formula (Group III): 




O 



wherein X, Y, R,, Ri^ R3 and B are as described above; and 
Rq is of formula (I): 




0) 
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lysine optionally substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl, 
alkoxyalkyi, alkylthioalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, 
alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteratoms 
5 selected from N, O and S; 

A is a direct bond, -C(0)-. -NH-C(0)-, -S(0)2-, -OC(0)- or-C-; and 
R,4 is H, alkyl, alkenyl, amino, alkylamino or dlalkylamino; or aryl, arylalkyl, 
cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl or alky! fused aryl-cycloalkyl 
optionally comprising 1 or more heteratoms selected from N, O and S, and optionally 
10 substituted with alkyl, halo, alkoxy, amino, alkylamino, dialkylamino, carboxy, 
alkenyl, alkynyl, haloalkoxy, carboalkoxy, alkylcarboxamide, aryl, arylalkyl, 
arylcarboxamide, alkylthio or haloalkylthio. 



Alternatively, is of formula (II): 




W is S or O; 

is alkylamino, dialkylamino or amino; 

is H, alkyl or halo. 
In a preferred embodiment, X is N and Y is O. In another preferred 

embodiment, X is O and Y is N. According to one embodiment, where R« is of 

formula (I), m is 1 , n is 0. In another embodiment, m and n are 1 . Preferably, R,4 is 

benzyl, A is -0C(0)- and D is Val. 

Preferably, Rj is isopropyl and R3 is H. 

In a preferred embodiment of the invention, R, is an optionally substituted aryl 
or arylalkyl group, such as a a,a-dimethylbenzyl, benzyl or phenyl group. According 
to several preferred embodiments, the benzene ring is substituted with an alkyl, such 
as methyl; with a haioalkyl, such as trifluoromethyl; or with a dialkylamino, 
preferably dimethylamino. In yet another embodiment, R, is a fused arylalkyl group 



20 
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such as methylencnaphthyl; or a fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyi 
such as 3,4-methylenedioxybenzyl. In another embodiment, R, is an alkyl group, 
preferably (Gi-C8)alkyl, either straight chain or branched, such as methyl, ethyl, 
propyl, isopropyl, w-butyl, isobutyl, f-butyl, etc. 

According to one embodiment, W is S; Rg is amino and R, is H. 

In yet a further embodiment of the invention of Group (III) compounds, is 
aryl, arylalkyl, cycloalkyl or alkylcycloalkyl. According to one embodiment, R^-B is 
Cbz, 

The present invention further provides compounds of the formula (Group IV): 

o 




10 wherein 

X, Y, R„ R2 and R3 are as described above; 

R,o is (C5-Cj)aiyl. (Cs-C6)arylalkyl, (C5-C6)aiylalkenyl, cycloalkyl, fused aryl- 
cycloalkyi optionally comprising one or more heteroatoms selected from N, S and 
non-peroxide O, and optionally substituted with halo, cyano, nitro, haloalkyl, amino, 
1 5 aminoalkyl, dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, 
carboaikoxy, alkylcarboxamide, alkylthio or haloalkylthio; 

D is a direct bond, -C(0)-, or an amino acid selected from, but not limited to, 
proline, isoleucine, cyclohexylalanine, cysteme optionally substituted at the sulfur 
with alkyl, alkenyl or phenyl optionally substituted with halo, cyano, nitro, haloalkyl, 
20 amino, aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl. carboaikoxy, 
alkylcarboxamide, arylcarboxamide, alkylthio or haloalkylthio; phenylalanine, homo- 
phenylaianine, dehydrophenylalanine, indoline-2-carboxylic acid; 
tetrahydrosioquinoline-2-carboxylic acid optionally substituted with alkyl, alkenyl or 
phenyl optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 
25 dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboaikoxy, alkylcarboxamide, 
arylcarboxamide, alkylthio or haloalkylthio; tryptophan, tyrosine, serine or threonine 
optionally substituted with alkyl or aryl; histidine methionine, valine, norvaline, 
norleucine, octahydroindole-2-carboxylic acid; asparagine, glutamine, omithine and 
lysine optionally substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl. 
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alkoxyalkyl, alkylthioalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyi, 
alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl, alkylcycloalkyi, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more hcteratoms 
selected from N, O and S; 
5 A is a direct bond, -C(0)-, -NH-C(O)-, -S(0)2-. -NH-S(0)2-, -S(0)2-NH-, 

-OC(0)NH-, -0C(0)- or -C-; and R,4 is as described above. 

In a preferred embodiment, X is N and Y is O. In another preferred 
embodiment, X is O and Y is N. Preferably, D is Val, A is -0C(0)- and R,4 is aryl or 
arylalkyl such as benzyl. In a preferred embodiment, R,o is (Cs-C«)aryl or (C5- 
10 C«)arylalkyl, preferably benzyl, or a fused aryl-cycloalkyl such as an indanyl group. 
According to another preferred embodiment, D is -C(0)-, and R14-A is pyrrole. 
Preferably, R2 is isopropyl and R3 is H. 

In a preferred embodiment of the invention, R, is an optionally substituted aryl 
or arylalkyl group, such as a a,o-dimethylbenzyl, ben^l or phenyl group. According 

IS to several preferred embodiments, the benzene ring is substituted with an alkyl, such 
as methyl; with a haloalkyl, such as trifluoromethyl; or with a dialkylamino, 
preferably dimethylamino. In yet another embodiment, Ri is a fused arylalkyl group 
such as methylenenaphthyl; or a fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyi 
such as 3,4-methylenedioxyben2yl- In another embodiment, Rj is an alkyl group, 

20 preferably (C,-C8)alkyl, either straight chain or branched, such as methyl, ethyl, 
propyl, isopropyl, «-butyl, isobutyl, r-butyl, etc. 

The present invention additionally provides compounds of the formula (Group 

V): 




wherein 

25 X, Y, R,, Rj, R3, R'2 and R'3 are as described above; and 

R,,, R,2 and E together form a monocyclic or bicyclic ring comprising 5-10 
atoms selected from C, N, S and O; said ring containing 1 or more keto groups; and 
optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl. 
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dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamido, alkylthio, haloalkylthio; cycloalkyl, alkylcycloalkyl, 
alkenylcycloalkyl, (C5.C,2)aryl, (C5~C,j)arylalkyl, ((C5-Ci2)arylalkyl)OC(0)NH- or 
(C5-C,2)aiylalkenyl optionally comprising one or more heteroatoms selected from N, 
5 S and non-peroxide O, and optionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, 
carboxyl, carboalkoxy, -C(0)0(alkyl), -C(OXalkyl), alkylcarboxamido, alkylthio or 
haloalkylthio. 

In a preferred embodiment, X is N and Y is O. In another preferred 
10 embodiment, X is O and Y is N. 

Preferably, is isopropyl and R3 is H. 

In a preferred embodiment of the invention, R| is an optionally substituted aryl 
or arylalkyi group, such as a a,a-dimethylbenzyl, benzyl or phenyl group. According 
to several preferred embodiments, the benzene ring is substituted with an alkyl, such 

IS as methyl; with a haloalkyl, such as trifluoromethyi; or with a dialkylamino, 

preferably dimethylamino. In yet another embodiment, R, is a fused arylalkyi group 
such as methylenenaphthyl; or a fused aryl-cycloalkyi or alkyl fused aryl-cycloalkyl 
such as 3,4-methylenedioxybenzyl. In another embodiment, R, is an alkyl group, 
preferably (C,-C8)alkyl, either straight chain or branched, such as methyl, ethyl, 

20 propyl, isopropyl, n-butyl, isobutyl, /-butyl, etc. 

According to one embodiment of the invention, R,„ R,2, and E together form a 
ring structure of fonnulas (I) or (la): 




(0 Oa) 
wherein A is as described above for Group (IV); 

V,, V2, V3 and V4 are independently or together C or N; 
25 where V3 is C; R,, is H, aikyi, halo, aikoxy, carboalkoxy, carboxyl, alkylthio, 

W 
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amino, alkylamino, dialkylamino; or aryl, arylalkyl, cycloalkyl, alkylcycioalkyl, fused 
aryl-cycloalkyl or alkyl fused aiyl-cyc!oalkyl optionally comprising 1 or more 
heteroatoms selected from O, N and S, and optionally substituted with halo or alkyl; 
R,4 is H, alkyl, alkenyl, amino, alkylamino or dialkylamino; or aryl, arylalkyl, 
5 cycloalkyl, alkylcycioalkyl, fiised aryl-cycloalkyl or alkyl fiised aryl-cycloalkyl, 
aiylalkylxoxycarbonyl or arylalkylcaxboxamide optionally comprising 1 or more 
heteratoms selected from N, O and S, and optionally substituted with alkyl, halo, 
alkoxy» amino, alkylamino, dialkylamino, carboxy, alkenyl, alkynyl, haloalkoxy, 
carboalkoxy, alkylcarboxamide, aiyl, arylalkyl, aiylcarboxamide, alkylthio or 
10 haloalkylthio; and 

W„ W2 and W3 are independently selected from N optionally substituted with 
alkyl; C, S and O. 

According to one preferred embodiment, V4 is N; and V„ V2 and V3 are C. 
Preferably, Rjj is H or halo; R^-A is Cb23SrH, amino or H; and R'j and R3 are H. 
15 Preferably, R,„ R,2 and E together form a ring of formula (I). In a particular 

embodiment, R,3 is H or F; and R,4-A- JsH or H2N-. Where R,„ R,^ and E together 
form a ring of formula (la), W, is preferably S, and and are C. 

In another embodiment, R,„ R,2 and E together form a ring of formula (II) 




(11) 

wherein A, R13 and R,4 are as described above; 

20 Preferably, R'2 and R\ are H. According to one embodiment, R,3 is 

1-piperidinyl; and R,4-A is CbzNH. Alternatively, R,3 is H; and R,4-A is amino, 
alkylamino or dialkylamino. In another preferred embodiment, R,3 is halo; and R14-A 
is CHj-O-CCO)-. In yet another embodiment, R,j is H; and R,4-A is CbzNH. 

According to another embodiment of the invention, R|„ R,2 and E form a ring 

25 of formula (III) or (IV); 
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(HI) (IV) 

wherein 

A is a direct bond, -C- or -C(0)-; 
R,3, Rj4 and Rj, are as defined above. 

According to a particular embodiment, R,i, R,2 and E form a ring of formula 
5 (III); and -A-R,3 is -C(0)phenyl; R,4 is H; and R\ and R'j are H. 

In another embodiment, Rh, R,, and E form a ring of formula (IV); and -A- 
R,3 is -C(0)phenyl; Rj, is H; and R'^ and K3 and H. 

In another embodiment of the invention, Ri„ R,, and E form a ring of formula 

(V): 




O 
(V) 



10 wherein 

WisS, SCSOjOrC; 
n is 0, 1 or 2; 

R,3 and R,4 are defined above; and 

G is -NHC(0)-, -OC(0)NH-, -C(0)-, -NHSCO)^- or a direct bond. 
15 According to one embodiment, n is 0 and W is S, where preferably Ru-G is H. 

Preferably, R13 is optionally substituted benzyl or phenyl. 

In another embodiment, n is 1 and W is C. Preferably, Ri4-G is an 
arylalkyloxycarboxamide, for example, CbzNH-. In a preferred embodiment, R,, is H 
or phenyl substituted with halo. Preferably, R'2 and R'j are H. 
20 The invention further provides compounds wherein R,,, R|2 and E form a ring 

offormulas(VI).(VIa),(VII)or(Vni): o 
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(VI) (Via) (VII) (VIII) 

wherein 



R,j is as defined above, or is CH=R,j or R,, where R,, is pyridinyl, phenyl or 
benzyl optionally substituted with halo, dialkylamino or -C(0)0CH3; 

R,4 and R*,4 are independently or together H, alkyl, alkenyl, CHjCCO)-; or aryl, 

5 arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl or alkyl fused aryl- 

cycloalkyl, aryloxycarbonyl or arylalkyloxycarbonyl optionally comprising 1 or more 
heteratoms selected from N, O and S, and optionally substituted with alkyl, halo, 
alkoxy, amino, alkylamino, dialkylamino, carboxy, alkenyl, alkynyl, haloalkoxy, 
carboalkoxy, alkylcarboxamide, aryl, arylalkyl, arylcarboxamide, alkylthio or 

10 haloalkylthio; and 

R,4, R,7, R'lfi and R',, are independently or together H, alkyl, alkenyl, alkylthio, 
alkylthioalkyl; or cycloalkyl, cycloalkenyl, alkylcycloalkyl, aryl, arylalkyl or 
arylalkenyl optionally substituted with guanidine, carboalkoxy, hydroxyl, haloalkyl, 
alkylthio, alkylguanidine, dialkylguanidine or amidine. 

15 Preferred compounds are of formula (VI) or (Via) where R13 is CH=R,5 or R,5; 

and R,4 is H, alkyl, CH3C(0)-, Cbz or benzyl optionally substituted with alkyl, halo or 
alkylamino; or 3,4-methylenedioxybenzyl or 3,4-ethylenedioxybenzyl; and R'2 and R'3 
are H. Preferably, R,3 is =CHR,s where R,5 is phenyl or benzyl optionally substituted 
with halo or -C(0)CHj. 

20 In a fiirther embodiment, R, „ R,2 and E form a ring of formula (IX) or (IXa): 

Y — U 
/ \ 

Y 

O 
(IX) 

wherein 




(IXa) 
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U, V, W and Y are independently or together N, C, C(0), N(R,3) where R,3 is 
H, alkyl, halo, alkoxy* carboalkoxy, carboxyl, alkylthio, amino, alkylamino, 
dialkylamino; or aryl, aiylaJkyl, cycloalkyi, alkylcycloalkyl, fused aryl-cycloalkyl or 
alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms selected 
5 from O, N and S, and optiomilly substituted with halo or alkyl; N(R,4) where R,4 is H, 
alkyl, alkenyl, or aryl, arylalkyl, cycloalkyi, alkylcycloalkyl, fused aryl-cycloalkyl or 
alkyl fused aryl*cycloalkyl optionally comprising 1 or more heteratoms selected from 
N, O and S, and optionally substituted with alkyl, halo, alkoxy, amino, alkylamino, 
dialkylamino, carboxy, alkenyl, alkynyl, haloalkoxy, carboalkoxy, alkylcarboxamide, 
10 aryl, arylalkyl, arylcarboxamide, alkylthio or haloalkylthio; or C(R,6XR,7) where R,^ 
and R,7 are independently or together H, alkyl, alkylthio, alkylthioalkyl; a carboxylic 
acid ester of the formula -(CH2)mC(0)0R or an N-substituted alkylamide of the 
formula -(CH2)„,C(0)NRR' where m is 1 to 6 and R and R' are independently or 
together H or alkyl; or aryl, arylalkyl, cycloalkyi, alkylcycloalkyl, fiised aryl- 
1 5 cycloalkyi or alkyl fused aryl-cycloalkyl optionally comprising one or more 

heteroatoms selected firomN, S and non-peroude O and optionally substituted with 
amino, alkylamino, dialkylamino, guanidine, carboalkoxy, keto, hydroxyl, alkyl, 
haloalkyi, alkylthio, alkylguanidine, diaikylguanidine or amidine; or together form a 
cyclic ring structure comprising 4-8 atoms selected from C, N, O and S. 
20 In one preferred embodiment, U is C(R,6)(R,7), V is N, W is N(R,4) and Y is 

C(0), where preferably R j and R', are H; R,^ is phenyl or benssyl; R,^ is H; and R,4 is 
H or benzyl optionally substituted wth alkyl, halo, or alkylamine. 

In another preferred embodiment, U is C(0); V is N, W is N, NCRjj) or N(R,4); 
and Y is C(R,^)(R,7), where preferably R'^ and R'3 are H; R,4 is H; R,6 is H, alkyl, 
25 optionally substituted aryl or arylalkyl, preferably benzyl or phenyl optionally 

substituted with dialkylamino or hydroxyl; pyridinyl, methylene pyridinyl; fused aryl 
such as an indolyl; or a carboxylic acid ester or N-substituted alkyl amide, as defined 
above; and R,7 is H, alkyl, succinimidyl, aryl or arylalkyl. 

In yet another preferred embodiment, U is C(0), V is N, W is N , N(R,3) or 
30 N(R,4); and Y is N(R,3), where preferably R'2 and K\ are H; W is NH; R,3 is arylalkyl; 
and R,4 is H. 

In a further embodiment, U is QRifiXR,,); V is N; W is N or N(R,3); and Y is 
C(0). Preferably, R,3 and R,^ are aryl; and R,, is H. 
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Where R,„ R12 and E form a ring of foimula (IXa); W is typically N(R,3) 
where R,3 is aryl or cycloalkyl such as piperidinyl. 

In another embodiment, R,g and Rp form a cyclic ring structure, such as a 
cyclopentyl or cyclohexyl group. 

The invention further provides compounds of the fonnula (Group VI): 



R.. 

wherein X, Y, R„ Rj and R3 are as described above, and R|„ R,2 and E together form a 
ring of formula pC): 




O 

(X) 

where U and V are independently or together N, C, N(R,3) where R,3 is H, alkyl, 
alkoxy, carboalkoxy, carboxyl, alkylthio, amino, alkylamino, dialkylamino; or aryl, 
10 arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyi or alkyl fused aryl- 

cycloalkyl optionally comprising 1 or more heteroatoms selected from O, N and S; or 
C(R,6)(R,7) where R,6 and R,, arc as defined above; and 
and n is 1 or 2. 

The present invention further provides methods of synthesizing compounds of 
IS formula (A): 



z* 

6 

(A) 

wherein 

Z' is defined below; 

R, is alkyl or alkenyl optionally substituted with 1-3 halo or hydroxyl; -alkyl- 
C(0)OCH3; alkylamino, dialkylamino, alkyldialkylanuno; or cycloalkyl. 
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alkylcycloalkyl, alkenylcycloalkyl, (C5-C,2)aryl, (C5-C,2)arylalkyl, (C5- 
Cj2)arylalkenyl, fused (C5-C,2)aryl-cycloalkyl or fused (Cs-Ct2)aryl-cyclalkylalkyl 
optionally comprising M heteroatoms selected from N, O and S, and optionally 
substituted with halo, cyano, nitro, hydroxy!, haloalkyl, amino, aminoalkyl, 

5 dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, carboxyl, 
cart>oalkoxy» alkylcarboxamide, (C5-C^)aiyl, -O^Ci-C^)aryU aiylcarboxamide, 
alkylthio or haloalkylthio; 

X and Y are independently O, S or N, wherein N is optionally substituted with 
alkyl or alkenyl optionally substituted with 1-3 halo atoms; (C5-C6)aryl, arylalkyl or 

10 aryleilkenyl optionally comprising 1-3 heteroatoms selected from N, O and S, and 

optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, aiylcarboxamide, alkylthio or haloalkylthio; and 

Rj and Rj are ind^}endently or together H; alkyl or alkenyl optionally 

15 substituted with 1-3 halo, hydroxyl, ihio, alkylthio, amino, alkylamino, dialkylamino, 
alkyiguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR', -RNRR'-R*' or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R* 
are independently H, alkyl, alkenyl, cycloalkyl or (C5-C6)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, (C5- 

20 C,2)aiyl, (C5-Cj2)arylalkyl or (C5-C,2)arylalkenyl optionally comprising 1-4 

heteroatoms selected fix>m N, O and S, and optionally substituted with halo, cyano, 

keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 

alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 

haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, (C5-C6)aryl, -0-(C5-C6)aryl, 

25 aiylcarboxamide, alkylthio or haloalkylthio; 
comprising the steps of:. 

(a) reacting a compound of formula (B): 

N-X 
(B) 

wherein M is Li or MgBr, 
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with an aldehyde of formula (C): 



(PGr,]NH ^CHO 
(C) 

where [PrG,] is a protecting group; 

(b) removing the protecting group from the resulting alcohol (D) 

(c) coupling the alcohol obtained from step (b) with an acid of formula (E): 

5 

Z'-COOH (E) 

and 

(d) oxidizing the resulting product and further, if desired, removing the 
. protecting group to yield the final compound. 

1 0 According to one emodiment, the protecting group [PGR,] is removed from 

alcohol (D) by reacting the aldehyde of fomiula (C) with hydrochloric acid in 
dioxane. The protecting group [PGr,] may be any suitable group, preferably Boc. 

According to another embodiment, the oxidation step of (d) is performed using 
Dess Martin reagent. 

IS In a further embodiment, the compound of formula (B) is synthesized by: 

(e) treating an acid of the formula (R,)COOH with thionyl chloride or oxalyl 
chloride; 

(f) treating the resulting acid chloride with hydrazine to yield a hydrazide of 
the formula (R,)CONHNH2; 

(F) 

20 (g) reacting the hydrazide with triethyl orthoformate or trimethyl orthoformate 

and TsOH to yield a oxadiazole of the formula (F): 
and 

(h) treating the oxadiazole with butyllithium and fiirther, is desired, reacting 
with MgBr* OEtj to yield the compound B. 
25 In one embodiment, Z' is 
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O 

wherein 

A is a direct bond, -C(0)-, -NH-C(0)-, -8(0)2-, -NH-S(0)2-, -0C(0)-, -C- or 
an amino acid selected from proline, isoleucine, cyclohexylalanine, cysteine 
optionally substituted at the sulfur with alkyl, alkenyl or phenyl optionally substituted 

5 with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, acylcarboxamtde, alkylthio or 
haloalkylthio; phenylalanine, homo-phenylalanine, dehydrophenylalanine, indoiine-2- 
carboxylic acid; tetrahydrosioqmnoUne-2-carboxylic acid optionally substituted with 
alkyl, alkenyl or phenyl optionally substituted with halo, cyano, nitro, haloalkyl, 

10 amino, aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, arylcarboxamide, alkylthio or haloalkylthio; tryptophan, tyrosine, 
serine or threonine optionally substituted with alkyl or aryl; histidine, methionine, 
valine, norvaline, norleucine, octahydroindoie-2-carboxyIic acid; asparagine, 
glutamine, ornithine and lysine optionally substituted at the side chain nitrogen with 

15 alkyl, alkenyl, alkynyl, alkoxyalkyl, alkylthioalkyl, alkylaminoalkyl, 

dialkylaminoalkyl, caiboxyalkyl, alkoxycarbonyl alkyl or aiyl, arylalkyl, cycloalkyl, 
alkylcycloalkyl, fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyl optionally 
comprising 1 or more heteroatoms selected from N, O and S; and 

R4 is H, alkyl, alkenyl, or alkynyl; or cycloalkyl, alkylcycloalkyl, (C5-C,2)aryl, 

20 (Cj-Ci2)arylalkyl, fused (C5-C,j)aryl-cycloalkyl or fused (C5-C,2)aryl-cycloalkylalkyl 
optionally comprising one or more heteroatoms selected from N, O and S, and 
optionally substituted with alkyl, alkenyl, alkynyl, halo, cyano, nitro, hydroxyl, 
haloalkyl, alkoxy, amino, alkylamino, dialkylamino, carboxyl, haloalkoxy, 
caiboalkoxy, alkylcarboxamide, atyl, arylalkyl, axylcarboxamido, alkylthio or 

25 haloalkylthio or is absent; or 
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Z' may be 




R'2 and R'j are independently or together H; alkyl or aUcenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 

5 alkylguanidinyl, dialkylguanidinyl, guanidinyl or amidylguanidine; -RCOR', - 

RCOOR', -RNR'R"R'' or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R** 
are independently H, alkyl, alkenyl, cycloalkyl or (C5-Q)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, (C5- 
C,2)aryl, (C5-C,2)arylalkyl or (C5-C,2)arylalkenyl optionally comprising 1-4 

10 heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, ammo, aminoalkyl, dialkylamino, amidiae, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caiboxyl, carboalkoxy, alkylcarboxanude, (C5-C6)aryl, -0-(Cs-Q)aryl, 
aiylcarboxamide, alkylthio or haloalkylthio; 

15 Ri3 is H, alkyl, halo, alkoxy, carboalkoxy, carboxyl, alkylthio, amino, 

alkylamino, dialkylamino, or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from O, N and S, and optionally substituted with halo or alkyl; 

R,4 is H, alkyl, alkenyl, amino, alkylamino, dialkylamino; or aryl, arylalkyl, 

20 cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl, alkyl fused aryl-cycloalkyl or 
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aryloxycarboxamide optionally comprising 1 or more heteroatoms selected from N, O 
and and optionally substituted with alkyl, halo, alkoxy, amino, alkylamino, 
dialkylamino, carboxyl, alkenyl, alkynyl, haloalkoxy, carboalkoxy, alkylcarboxamide, 
aiyl, arylalkyl, arylcarboxamide, aiylalkylcarboxamide, alkylthio or haloalkylthio; 
5 and 

R,5 is H, alkyU halo, alkoxy, carboalkoxy, carboxyl, alkylthio, amino, 
alkylamino, dialkylamino; or aiyl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused acyl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from O, N and S. 
10 In yet a further embodiment, Z' is: 




w^re m is 0 or 1; n is 0 or 1; 

D is a direct bond or an amino acid selected from proline, isoleucine, 
cyclohexylalanine, cysteine optionally substituted at the sulfur with alkyl, alkenyl or 
phenyl optionally substituted with halo, cyano, nitro, haloalkyl, amino, amtnoaikyl, 

1 5 dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, 
arylcarboxamide, alkylthio or haloalkylthio; phenylalanine, homo-phenylalanine, 
dehydiophenylalanine, indoline-2-carbo3grIic acid; tetrahydrosioquinoIine-2- 
carboxylic acid optionally substituted with alkyl, alkenyl or phenyl optionally 
substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, 

20 alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, arylcarboxamide, 
alkylthio or haloalkylthio; tryptophan, tyrosine, serine or threonine optionally 
substituted with alkyl or aryl; histidine methionine, valine, norvaline, norleucine, 
octahydroindole-2-carboxylic acid; asparagine, glutamine, ornithine and lysine 
optionally substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl, 

25 alkoxyalkyl, alkylthioalkyl, aikylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, 
alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 




wo 9804806 



PCT/US97/21636 



cycloalkyi or aikyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from N, O and S; and 

A' is a direct bond, -C(0)-, -NH-C(0)-, -S(0)2-, -NH-S(0)2-, -0C(0)- or-C-. 

In yet another embodiment, Z' is: 



(11) 

5 where 

WisSorO; 

Rg is alkylamino, dialkylamino or amino; and 

is H, alkyl or halo; or 
Z' is: 

Rh A- — D — 

10 wherein 

R,o is (C5-Q)aryl, (Cj-CJarylalkyl, (C5-Q)aiylalkenyl, cycloalkyi, 
alkylcycloalkyl, fiised aryl-cycloalkyl or alkyl fused aiyl-cycloalkyl optionally 
comprising one or more heteroatoms selected from N, S and non-peroxide O, and 
optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 
15 dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, alkylthio or haloalkylthio. 

In a preferred embodiment, Z' is: 

wherein 

R„, R,2 and E together form a monocyclic or bicyclic ring comprising S-10 

39- 
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atoms selected from C, N, S and O; said ring containing 1 or more keto groups; and 
optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyU 
dialkylamino, alkyi, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, caiboalkoxy, 
alkylcarfooxamide, alkylthio, haloalkylthio or cycloalkyl, alkylcycloalkyl, 
5 alkenylcycloalkyl, (C5-C,2)aryl, (C5-C,j)aiylalkyl, ((Cs-C,2)arylalkyl)0C(0)NH- or 
(Cs-C,2)arylalkenyl optionally comprising one or more heteroatoms selected from N, 
S and non-peroxide O, and optionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, 
carboxyl, carboalkoxy, -C(0)0(alkyl), -C(0)(alkyl), alkylcarboxamide, alkylthio or 
10 haloalkylthio. 

In a preferred embodiment, the invention provides a method of synthesizing a 
compound of formula (G): 




(G) 



wherein 

TisHorNHj; 

IS R, is alkyl or alkenyl optionally substituted with 1-3 halo or hydroxy I; a 

carboxylic acid ester such as -alkyl-C(0)0CH3; alkylsimino, dialkylamino, 
alkyldialkylamino; or cycloalkyl, alkylcycloalkyl, alkenylcycloalkyl, (C5-Ci2)aiyl, 
(C5-C,3)arylalkyl, (C5-C,2)aiylalkenyl, fused (C5-C,2)aryl-cycloalkyl or fused (Q- 
C,2)aryl-cyclalkylalkyl optionally comprising 1-4 heteroatoms selected firom N, O and 
20 S, and optionally substituted vdth halo, cyano, nitro, hydroxyl, haloalkyl, amino, 

aminoalkyl, dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, 
carboxyl, carboalkoxy, alkylcarboxamide, {C^^axyU -0-(C3-C6)aryl, 
arylcarboxamide, alkylthio or haloalkylthio; and 

Ar is an aryl or arylalkyl optionally substituted with H, alkyl, amino, 
25 alkylamino, dialkylamino, halo or hydroxyl; 
comprising the steps of: 
(a) reacting a compound of formula (B): 




(B) ^ 
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wherein M is Li or MgBr; 

with an aldehyde of formula (C): 



(PGrJNH^ ^CHO 

(C) 

vs^ere [PrG|] is a protecting group; 

(b) removing the protecting group from the resulting alcohol (D) 
5 (c) coupling the alcohol obtained fix)m step (b) with an acid of formula (H): 




COOH 



(H) 

wherein T' is H or [PGrJNH, where [PGrj] is a protecting group; 
(d) oxidizing the resulting product to yield a ketone of formula (J): 




and further, when T' is [PGrjjNH, 

(e) removing the protecting group [PGri] to yield the compound of formula 
10 (G). Preferably, [PGrJ is Cbz. 

As used herein, the term "optionally substituted" means, when substituted, 
mono to fully substituted. 

As used herein, the term ^'independently*' means that the substituents may be 
the same or different. 

15 As used herein, the terra "alkyl" means C,-C,5, however, preferably Cj-Cg. 

As used herein, the term "alkenyl" means C,-C,5, however, preferably C,-C,. 
As used herein, the term "alkynyl" means Ci-C,5, however, preferably Ci-Cg. 
It will be understood that alkyl, alkenyl and alkynyl groups, whether 
substituted or unsubstituted, may be linear or branched. 
20 As used herein, the term "aryl," unless otherwise stated, means aryl groups 

preferably comprising 5 to 12 carbons, and more preferably 5 to 6 carbons. Unless 
otherwise indicated, the term includes both mono- and bi-cyclic fused ring systems. 
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As used herein, where the term "aiylalkyl" is defined by the general formula (C«- 
Cy)arylalkyl, x and y refer to the number of carbons making up the aryl group. The 
alkyl group is as defined above. The term include mono-substituted alkyl groups 
(e.g., benzyl), as well as di-substituted alkyl groups such as -alkyl(aryl)2 (e.g., - 

5 CH(phenyl)2). The terms arylalkyl and alkyl fiised arylcycloalkyl include (a,a)- 
disubstituted groups such as, for example, (a,a)-disubstituted benzyl and (a,a)- 
disubstituted 3,4-methylenedioxyben2yl groups, wherein the a substituents are 
preferably alkyl groups such as methyl, ethyl or propyl. Specific examples include 
(a,a)-dimethylben2yl and (a,a)-dimethyI-3,4-methylenedioxybenzyl. 

10 As used herein, the term "arylalkenyl" includes aryl groups where the alkenyl 

group comprises 1-3 or more double bonds. Exemplary arylalkenyl groups include 
=CH-CH2-aryl and -CH=CH-aryl, where aryl is preferably phenyl. 

As used herein, the term "cycloalkyl," unless otherwise stated, means 
cycloalkyl groups preferably comprising 3 to 12 carbons, and more preferably 3 to 6 

15 carbons. Unless otherwise indicated, the term includes both mono-, bi- and tri-cyclic 
fused ring systems. 

As used herein, the term "Cbz" means benzyloxycarbonyl. 
As used herein, the term "carboxamide" is synonymous with amide; i.e., a 
group of the formula -NHC(O)-. 

20 As used hererin, the term "oxycarboxamide** means a group of the formula 

-0-C(0)NH-. 

As used herein, the tenn "oxycarbonyl" means a group of the formtila -0C(0)- 

Pharmaceutically acceptable salts of the compounds described above are 
25 within the scope of the invention. 

Brief Description of the Drawings 
Figure 1 is a schematic representation of the synthesis of compounds of Group 

I. 

30 Figure 2 is a schematic representation of the synthesis of compounds of Group 

I. 

Figure 3 is a schematic representation of the synthesis of compoimds of Group 

I. 

5r 
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Figure 4 is a schematic representation of the synthesis of compounds of Group 

I. 

Figure 5 is a schematic representation of the synthesis of compounds of Group 

II. 

5 Figure 6 is a schematic representation of the synthesis of compounds of Group 

U. 

Figure 7 is a schematic representation of the synthesis of compounds of Group 

11. 

Figure 8 is a schematic representation of the synthesis of compounds of Group 

10 III. 

Figure 9 is a schematic representation of the synthesis of compounds of Group 

III. 

Figure 10 is a schematic representation of the synthesis of compounds of 
Group IV. 

15 Figure 1 1 is a schematic representation of the synthesis of compounds of 

Group V. 

Figure 12 is a schematic representation of the synthesis of compounds of 
Group V. 

Figure 13 is a schematic representation of the synthesis of compounds of 
20 Group V. 

Figure 14 is a schematic representation of the synthesis of compounds of 
Group V, 

Figure IS is a schematic representation of the synthesis of compounds of 
Group V. 

25 Figure 1 6 is a schematic representation of the synthesis of compounds of 

Group V. 

Figure 17 is a schematic representation of the synthesis of compounds of 
Group V. 

Figure 1 8 is a schematic representation of the synthesis of compounds of 
30 Group V, 

Figure 19 is a schematic representation of the synthesis of compounds of 
Group V. 

Figure 20 is a schematic representation of the synthesis of compounds of 

7i> 
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Group V. 

Figure 21 is a schematic representation of the synthesis of compounds of 
Group V. 

Figure 22 is a schematic representation of the synthesis of compounds of 
5 Group V. 

Figure 23 shows the activity of certain compounds of Group I. 

Figure 24 shows the activity of certain compounds of Group I. 

Figure 25 shows the activity of certain compounds of Group I. 

Figure 26 shows the activity of certain compounds of Group I, 
1 0 Figure 27 shows the activity of certain compounds of Group I. 

Figure 28 shows the activity of certain compounds of Group II and III. 

Figure 29 shows the activity of certain compounds of Groups II, III and IV. 

Figure 30 shows the activity of certain compounds of Group V. 

Figure 3 1 shows the activity of certain compounds of Group V. 
15 Figure 32 shows the activity of certain compounds of Group V. 

Figure 33 shows the activity of certain compounds of Group V. 

Figure 34 shows the activity of certsdn compounds of Group V. 

Figure 35 shows the activity of certain compounds of Group V. 

Figure 36 shows the activity of certain compounds of Group V. 
20 Figure 37 shows the activity of certain compounds of Group V. 

Figure 38 shows the activity of certain compounds of Group V. 

Figure 39 is a schematic representation of the synthesis of cert^n compounds 
of the invention. 

25 Detailed Description 

The compounds of the present invention have been found to be potent 
inhibitors of the serine protease human neutropMi elastase (HNE). They are 
reversible inhibitors that presumably form a transition state intermediate with the 
active site serine residue. The compounds are characterized by their low molecular 

30 weights, high selectivity with reinject to HNE and stability regarding physiological 
conditions. Therefore, the compounds can be implemented to prevent, alleviate 
and/or otherwise treat diseases which are mediated by the degradative effects 
associated with the presence of HNE. Their usage is of particular importance as they 

>1 
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relate to various human treatment in vivo but may also be used as a diagnostic tool in 
vitro. 

The present invention provides, but is not limited to, specific embodiments set 
forth in the Examples as well as those set forth below. 
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The nomenclature for the above embodiments is as follows (although the 
majority of Ae embodiments disclosed indicate tiie stereochemistry of the 2- 
methylpropyl ffoap having the (S)-configuration, it will be und^tood that both the 
(R)-configuiation and the racemic (R^) are within the scope of the invention): 
5 CE-2157 2-Oxo-5-(phenyl)-l,4-benzodia2epine-N-[l-(2-t5-(3-methylbenzyl- 
1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 

CE-2158 3-'(S)-[(Ben2yloxycarbonyl)amino-(5,6 phenyl-e-Iactam]-N-[l-(3-[5- 
(3-trifluoromethylbenzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 
CE-2159 2-(R,S)-[(Methylene-4-pyridyl) piperazme-2,5-dione]-N-[l-(2-[5-(3- 

10 methylbenzyl)-l,3,4-oxadiazolyl3caibonyl)-2-(S)-methylpropyl3acetaniide 
CE-2160 3-(R,S)-[(Benzyloxycarbonyl)amino-5-lactam3-N-[l-(3-[5-(3- 
trifluoromethylbcnzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(S>methylpropyl]acetamide 
CE-2161 (PyridyI-3-caibonyl)-L-valyl-N-[l -(2-[5-(3-methylbenzyl)-l .3.4- 
oxadiazolyl]caibonyl)-2-(S)-methylpropyl]-L-prolinamide 

15 CE-2162 4-[l-(2-N-Morpholino)ethyl-3-(R)-benzyl piperazine-2,5-dione]-N-[l- 
(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamide 
CE-2163 Metfiylsulfonyl-L-valyl-N-[l-(2-[5-<3-methylbenzyl)-1.3,4- 
oxadiazolyl]caibonyl>-2<S)-methylpropyl]-L-prolinamide 
CE-2164 (Pyirole-2Hjaibonyl)-N<ben2yl)glycyl-N-[l-(2-[5-(3-methylbenz^ 

20 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]amide 

CE-2165 N-Acetyl-2-(L)-(2,3-dihydro-lH-indole)-N[l-(2-[5-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyI)-2-(S)-methylpropyl3amide 

CE-2166 l-Phenyl-l,2,4-triazolidine-3.5-dione-N-[l-(2-[5-(3-mefli5dbenzyl)- 
l,3,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamide 
25 C£-2168 Phenylsulfonyl-L-valyl-N-[l-(2-[5-(3-methylben2yl)-13.4- 
oxadiazolyl]carbonyl)-2-(S)-mettiylpn>pyl>L-prolinanude 
CE-2170 l-[2-(5-[3-Methylbenzyl]-l ,3,4-oxadiazoiyl]-2-(S)- 
[(benzyloxycarbonyl)amino]-3-methylbutan- 1 -one 

CE-2171 (3-Pyridylcarbonyl)-L-valyl-N-[l-(3-[5-<3-trifluoromethylbenzyl)- 
30 l,2,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]-L-prolinamide 

CE-2172 Methylsulfonyl-L-valyl-N-[l-(3-[5-(3-tri£luoromethylbenzyl)-l^,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide 

CE-2173 l-(3-Morpholinoethyl)-5-^)-benzyl-2.4-imidazolidinedione-N-[l-(2- 

H3 
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[5-(3-methylben2yl)-l,3,4K)xadia2olyl]carbonyl)-2-(R,S)-methylprDpyl]acetaimde 
CE-2174 4-(R)-Isopropyl-2,5-imidazolidinedione-N-[l-(2'[5-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyl>2-(S)-methylpropyl]acetamide 
CE-2176 l-B«i2yl-lA4-triazoUdme-3,5-dione-N-[l-{2-[5-(3-methylbenzyI>- 
5 1 ,3,4-oxadiazolyi]caibonyl)-2-(S>mefhylpropyl]acetamide 

CE-2177 (Beozyloxycarbonyl)-I^valyl-N-[ l-(2-[5-(3,44nethylenedioxybeiizyl)- 
l,3,4-oxadiazolyl]c»ui>onyl>2-(S)-methyIprapyl]-L-prolmaim 

CE-2178 (Benzyloxycaibonyl)-L-valyl-N-[l -(3-[5-(3,4-methylenedioxybenzyl)- 
l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-proliiiaimde 

10 CE-2179 5-(FUS)-PhenyH-methyl-2,4-iinidazolidmedione-N-[l-(2-[5-(3- 
methylbenzyl)- 1 3*4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetaimde 
CE-2180 l-(N-Mo]pholinoethyl)-S-(R)-benzyl-2,4-iinidazoUdinedione-N-[l^^ 
[5-(3trifluoromethylbeii2yl>l^,4-oxadiazolyl]caibonyl)-2-(R^)- 
methylpn^yl]acetamide 

15 CE-2181 l-(N-Morpholmoethyl)-5-(S)-ben2yl-2,4-imida2olidinedione-N-[l-(3- 
[5-(3 trifluoroincthylben2yl)-l^,4-oxadiazolyl]caibonyl)-2-(R,S)- 
methylpropyljacetamide 

CE-21 82 5-(R,S>-Phenyl- 1 -metfayl-2,4-imidazoUdinedione-N-[ 1 -(3-[5-(3 
trifluoromethylbeiizyl)-l,2,4-oxadiazolyl]ca]^x>nyI>2-<S)-methy^ 

20 CE-2183 Benzyloxycarbonyl-L-<U2,3,4-tetrahydroisoquinoline)-3-N-[l-(2-[5- 
(3-methylbenzyl)-13,4-oxadiazolyl]caibonyl)-2-<R,S)-methylpropyl]amide 
CE-2184 l-(N-MorphoUnoethyl)-5<S)-benzyl-2,4-inuda2olidmedione-N-[l-(2- 
[5-(3-methylbenzyl)-l,3,4-oxadia2olyl]carbonyl)-2-(ll,S)-methylpropyl]acetamide 
CE-2185 4-PyridyknethyIeiieoxycaibonyl-L-valyl-N-[l-(3-[5-(3- 

25 trifluoromethylbenzyl)-! ,2,4-<)xadiazolyl]cariK>nyl)-2-(S)-methylprop 
pFOlinamide 

CE-2186 4-Pyridylmethyleneoxycaii3onyl-I^valyl-N-[l-(2-[5-(3-mettiylbei^ 
13,4-oxadiazoiyl]caibonyl)-2-(S)-methyipiDpyl]-L-proliiiamide 
CE-2187 4-[l -(3 ,4-Ethylenedioxybenzyl)-3-(S)-benzyl-piperazme-2,5-dione-N- 
30 [ I -(3-[5-(3-trifluoroniethylbcnzyl)- 1 ,2,4-oxadiazolyl]carbonyl)-2-(S)- 
methy Ipropyl] acetamide 

C£-2188 1 -Ben2yl-4-(S)-benzyl-2,5-imidazoUdinedione-N-[l-(3-[5-(3- 
trifluoromethylbeiizyl)-l,2,4-oxadiazolyl]caibonyl)-2-(S)-mefhylp^^ 
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CE-2189 l-Benzyl-2,4-imidazolidmedione-N-[l-(3-[5-(3- 
trifluoromethylbenzyl)-l,2,4-oxadiazolyl}carbonyl)-2-(S)-methylpropyl]acetamide 
CE-2190 [l-Benzyloxycait>onyl-5-(R)-benzylpipciazin-3-one3-N-[H2-[5-(3- 
methyIbeiizyl)-l,3,4^)xadiazoIyi]caxbanyl)-2<S)-methylpix^ 

5 CE-2191 l-Bcnzyl-4-<S>ben2yl-2,5-inudazolidmedione-N-[l-(2-[5-(3- 
mefhylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(R,S)-methylpropyl]acetamide 
CE-2192 l-(N-MorphoUnoethyl)-5-(R,S)-phenyl-2,4-imidazolidinedione-N-[l - 
(2-[5-<3-methylbenzyl)-l,3,4-oxadia2»lyl]caibonyl)-2-(R,S)-methylpropyl]acetamide 
CE-2193 1 -(N-Moipholmoethyl)-5-(R,S)-pheayl-2,4-imida2olidinedione-N-[ 1 - 

10 (3-[5-(3-trifluoromefeylbenzyl)-l^,4-oxadiazoIyl]carbonyl)-2-<R^ 
methylpropyljacetaxnide 

€£-2194 [4<R,S)<4-r>imethyteiiimophcnyl)3-2,5-imida2oU^ 
[5-(3-methylben2yl)-13,4-oxadia2olyl]carbonyl)-2-(S)-methylpropyl]acetaniide 
CE-2195 (PyrTole-2-carbonyl)-N-(l~(R,S)-indanyl)glycyl-N-[H2-t5-(3- 

1 5 methyibenzyl)-! ,3,4-oxadiazolyllcaibonyl)-2-(S)-inethylpropyl]amide 

CE-2196 (6-{R)-Benzylpipcrazni-2-one)-N-[l-(2-[5-(3-inettiylben2yl>l ,3,4- 

oxadiazoi}d]caibonyl)-2-<R,S)-ine«bylpiv)pyl]aoetaimde 

CE-2197 4-[l-(3,4-Me&ylenedioxybeazyl>3-(R)-benzylpip€niziiie-2,5^ 

N-[lK2-t5-(3-inethylbeiizyl)-l,3.4-oxadiazolyl]caibonyl)-2-<S)- 

20 methylpropyl]acetamide 

CE-2198 4-(R,S)-Phenyl-2,5-imidazoUdinedione-N-[l -(3-[5-(3- 
trifluon)methylbenzyl)-l,2,4-oxadia2olyl]caAonyl>2-(S)-methylpropyl]M^ 
CE-2200 [4-(R,SH4-I>imethylammophenyl)>2,5-imidazoUdi^^ 
[S-(3-trifluorom6thy1ben2yl)-l^,4-oxadiazolyl]ca]^ 

25 m^ylpropyljacetamide 

CE-2202 Isopropyloxycarbonyl-L-valyl-N-[l-(2-[5-(3-me*hylbenzyl>l,3.4- 

oxadiazoIyl]cad3onyI)-2<S)-methylpn)pyl]-L-proiinanude 

CE-2203 [4-{R)-(3-pyridylmethylcne)]-2,5-iimdazoUdinedione-N-[l-(3-[5-(3 

trifluoromethylbenzyl)-l,2,4-oxadiazolyl]caiiK)nyl)-2-(S)-methylpropyl]ac^ 

30 CE-2204 l-BcnzyloxycaAonyH2-(R)-phenylpipei3udn-5-one)-^ 
methylbei]zyl)-l,3,4H>xadiazoiyl]ca]i}onyl>2KS)-methylpro 
CE-2205 [4-CR>(3-pyridylmethyl)]-2,5-imidazolidinedione-N-[l.(2-[5-(3- 
iiiethylben2^1)-13,4-oxadiazolyl]carbonyl)-2-<S)-methylpn^yl}aw 

us 
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CE-2206 [4-(R,S)-{4-pyridyl)-4-(R,S)-N-succininiidyl3-2,5-imidazoUdinedioM 

N-[l-(2-[5-(3-methylben2yl)-13,4-oxadiazolyl]carbonyl)-2-(S)- 

methylpropyl]acetamide 

CEr-2207 Isopropyloxycaibonyl-L-valyl-N-[l-(3-[5-(3- trifluoroinethylbenzyl)- 
S l^,4K»xadiazolyl]caifoonyl)-2-(S)-methy]propyl]-L^ioliiiaiiu 

CE-2208 (2-<R)-Phenylpipeiazin-S-one)-N-[l-(2-[5-(3-methylbenzyl)-l ,3,4- 

oxadiazolyl]caibonyl>2-<R,S)-methylpTbpyl]acetaimde 

CE-2209 [4-(R,SH4-pyridyl)-4-{R,S)-N-succiniinidyl]-2,5-iiiu 

N-[l-<3-[5-(3-trifluoromethyIbenzyl)-lA4-oxadia2olyl]caibonyl)-2-(S)- 
10 methylpropyl]acetamide 

CE-2210 (N-Benzylcaibonyl)-N-(ben2yl)glycyl-N-[ 1 -(2-[5-(3-raethylbenzyl)- 

l,3,4-oxadia2olyl]caibonyl)-2-(S)-methylpropyl]ainide 

CE-2211 (R,S)0-Amino-2-oxo-5-phenyl-l,4-(6-2'-chloiobenzodiazepine)-N-[l- 
(2-[S-phenyl-l,3,4K>xadlaiZolyl]carb<myl)-2-(R,S)-pn>pyl]acetamid^ 

15 CE-2212 3-[l-(4-Pipcridme)]-benziinidazolidin-2-one-N-[l-(2-[5-(3- 
methylbenzyl)- 1 ,3 ,4-oxadiazolyl3caibonyl)-2-(S)-methylpropyl] acetamide 
CE-2213 MethyloxycarbonyI-L-valyl-N-[l -(2-[5-(3-methylbenzyl)-l,3,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L-prolinamide 
CE-2214 Methyloxycarbonyl-L-valyl-N-[l-(3-t5-(3 ttifluoiomefhylbem^l)- 

20 1 A4-oxadiazolyllcart)<myl)-2<S)-methylpropyl]-L-prolin^ 

CE.2215 l,4-Quinazolin-2-one-N-[l-(2-[5-(3-methylbenzyl)-l,3,4- 
oxadiazolyl3carbonyl)-2-(S)-methylpropyl]acetaniide 

CE-221 6 [4-(R,S)<2-Pyridyl)-4-(R,S)-methyl]-2,5-imidazolidinedione-N-[ 1 -(2- 
[5-(3-methylbenzyl)-l .3,4-<)xadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 
25 CE-2217 2-Oxo-5-(2-pyridyl)-l,4-benzodiazepine-N-[l-(2-[5-(3-methylbenzyl)- 
l,3,4-oxadiazolyl]carbonyl)-2-(S>-methylpropyl]acetamide 

CE-2218 (R,S)0-Ainmo-2-oxo-5-(2-pyiidyl)-l,4-benzodiazepiiie-N-[l-(2-[5-(3- 
methylpropyl)-l,3,4-oxadiazolyl]caibonyl)-2-(R,S>methylpi»pyl]acet^ 
CE-2219 l,4-Qumazolin-2K)ne-N-[l-(3-[5<3-tiifluoromethylbeiizyO 
30 oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acctamide 

CE-2220 (2S,5S)-5-Amino- 1 ,2,4,5 ,6,7-hexahydroazepino-[3-2. l]-indole-4-one- 

carbonyl-N-[l-(3-[5-(3-niethylbenzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(R,S)- 

methylpropyljamide 
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CE-2221 (R,S)-3-Amino-2-oxo-5-phenyl-l,4-benzodiazepme-N-[l -{3-[5-{3- 
methylbenzyl)- 1 ,2,4-oxadiazolyI]carbonyl)-2-(R,S)-methylpropyl]acetamide 
CE-2223 (R,S)-3-Amino-2-K)xo-5-phenyl-l,4-(2'-K;hlorobeiizodiazepine)-N-[l- 
(2-[5-(3-jn^yIbciizyl)-l^,4-C3«adiazolyl]cai1x>nyl>2-<R^ 

5 CE-2224 (R,S>3-Ammo-2-«xo-5-(4-cUoiophenyl)-l,4-bei]zodiaz^ine-N-[l-(2- 
[5-(3-iiielhybeiizyl)-13»^xadiazolyl]carbonyl>2-(R,S>methylpropyl]ac^^ 
CE-2225 (R,S)-3-Aimno-2-oxo-5-methyl-l ,4-(2',3'-methy)enedioxy) 
benzodiazepme)-N-[l •<2-[5-(3-methybenzyl)-l,3,4-oxadia2olyl]carbonyl)-2-(R,S)- 
methylpTopyl]acetainide 

10 CE-2226 (R,S>3-Amiiio-2-oxo-5-mefliyI-l,4-b«izodiazepine-N-[l-(2-[5-(3- 
mel]iylben2yl)-l»3,4-oxadiazotyl]caibaayl)-2-<K,S)-mediylpi^^ 
CE-2227 4KSH2-Isobu1yl>2^-imidazoKdiiiedion&-N-[l-(2-[5-(3- 
melhylbeiizyl)-l,3Aoxadiazolyl]cari)onyl)-2-(S)-methylpropyl]acetaniide 
CE-2228 3-(R,S)-Amino-quinolm-2-one~N-[l -(2-[5-(3-methylbcnzyl)-l ,3,4- 

1 5 oxadia2olyl]carbonyl)-2-(R,S)-methylpropyl]acetamide 

CE-2229 (R,S)-3-Aimno-2-oxo-5-(2-chlorophenyl)-l,4-(2'- 

cMon>benzodiazepin6)-NH[l-(2>[S<3-methylbeiis^l>13*^ 

(R,S>metfaylpiopyl]acetamide 

CE-2230 (R,S)-3-Beii3yloxycari)onylainmo-2K>xo-5-(2-chloK^ 
20 chlorobenzodiazepuie)-N-[ 1 -(2-[S-<3-methylbeazyl)- 1 ,3,4-oxadiazolyl]caibonyl)-2- 
(R,S)-methylpropyl] acetamide 

CE-2231 4-Spirocyclopentane-2,5-imidazolidinedione-N-[ 1 -(2-[5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acc!tamide 
CE-2232 BenzyIoxycarfx>nyl-L^vaI>d-N-<phenyl)gIycyI-N-tl^^ 

25 methylb6ii2^])-l,3,4-oxadiazolyl]cai:fooi]yl)-2-<S)-me1byl^ 

CE-2233 2-Oxo-5-(4-piperidmyl)-l,44>eiizodiazq)me-N-[l-(2-[5-(3- 
methylbeiizyI)-l,3,4-oxadiazolyl]carbonyI)-2-(S)-rnethylpropyl]acetaiiude 
CE-2234 2-(2-Pyridyl>benzimidazole-N-[ H2-[5-(3-methylbenzyl)-l,3,4- 
oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetaiiiide 

30 CE-2235 (R,S)-3-Alllino-2H^xo-5-methyl-l,4-(2^3'Kiimetfaoxybe^lzodia^epin^ 
N-[l-<2-[5K3-methylbeiizyl)-13.4-oxadiazolyl3caibonyl)-2-(R.S)- 
nieffaylpropyl]acetainide 

CE-2236 (R,S)-3-Amino-2-oxo-5--methyl-l,4-(l-thiophenodiazepme)-N-[l-(2- 



wo 98/24806 



PCTAJS97/21636 



[5-(3-methylben2yl)- 1 ,3,4-oxadiazolyl]carbonyl>2-(S)-methylpropyl]acetamide 
CE-2237 2-Oxo-5-(4-trifluon)methylphenyI)-l ,4 bcn2odiazepine-N-[ 1 -(2-C5-(3- 
methylbenzyl)-13,4-oxadiazolyl]caibonyl)-2-(S)-methylpix)pyI]acetamide 
CE-2238 2,5>ImidazolidinediozL&-N-[ 1 -(2-[5-(3-mcthylben2yl)- 1 ,3,4- 

5 oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamide 

CE-2239 4,4-Dimethyl-2,5-imidazoUdmedione-N-Il-(2-[5-(3-methylbenzyl)- 

l,3»4-oxadiazolyl]carbonyl)-2-(S)-methylpn3pyl]acetamide 

CE-2240 4-<S)-<2-Isopropyl)-2,5-imidazolidmedionc-N-[l-(2-[5-(3- 

methylbenzyl)-l,3,4-oxadiazoiyl]caii>onyl)-2-(S)-methylpropyl]acetaiiiide 

10 CE-2241 4-Spirocyclohexane-2,5-imida2olidinedione-N-[l-(2-[5-(3- 
methylbenzyl)-l,3,4-oxadia2olyl]carbonyl)-2-(S)-methylpropyl]acetamide 
CE-2242 2-Oxo-S-pheiiyl-l ,4-(4'-m^yIbeiizodiazepine)-N-[ 1 -(2-[5-(3- 
methylben2yl)-l,3,4K>xadiazoIyl]cai4x>nyl>2-<S)-metfaylpropyi]ace^^ 
CE-2243 4-(RH3-Indolyl)-2,5-imida2oUdmedione-N-tl-(2-[5-(3-methylbenzyi)- 

15 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 

CE-2244 2-Oxo-5-methyl-l ,4-(l-thiophenodiazq)ine)-N-[l-(2-[5-(3- 
methylbeiizyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetaiiiide 
CE-2245 2-Oxo-5-methyl-l,4-(2-phenyH-thiophenodiazepine)-N-[l-(2-[5-(3- 
m6thylbenzyl)-l,3,4-oxadiazolyl]cai:foonyl>2-(S)-methylpix>pyl]acet^ 

20 CE-2246 4-(RH2-Isobutyl)-2,5-iiiiidazolidmedion&-N-[l-(2-[5-(3- 
methyIbeiizyl)<l,3,4-oxadiazolyl]c»u:bony])-2-<S>methylpn>pyl]aceta^ 
CE-2247 4-(R)-(2-N,N-Dimethylcaitoxainido)-2,5-ijiiidazolidinedione-N-[ l-(2- 
[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetaniide 
CE-2248 2-Oxo-5-(3,4-methylendioxyphenyl)- 1 ,4-benzodiazepine-N-[ 1 -(2-[5- 

25 (3-methylbenzyl)- 1 3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetainide 

C£-2249 4-(RH3-Caii3omethoxy)propyl-2,5-iinidazolidinedione-N-[l<2-[5-(^ 
methylbenzyl>-l,3,4H>xadiazolyl]ca]:bonyl)-2-(S)-methylpropyl]acetaimde 
CE-2250 2-Oxo-5-(2-methoxyphenyl)-l,4-benzodiazepine-N-[l-(2-[5-(3> 
inethylbenzyl)-l ,3 ,4-oxadia2x>lyl3carbonyl)-2-(S)-niethylpropyl]acetamide 

30 CE-2251 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-I,6-dihydro-l-pyridinyl]-N-[l- 
(2- [5-(3 -methylbenzyl)- 1 ,3 ,4-oxadiazolyl]carbonyI)-2-(S)-inethylpropyl] acetamide 
CE-2252 4,4-Diphenyl-2,5-imidazoUdinedione-N-[ 1 -{2-[5-(3-methylbcnzyl)- 
l,3,4-oxadiazolyl]caibonyl)-2-(S)-niethylpFopyl]acetamide 
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CE-2253 4-Spiro-(2-mdanyl)-2,5-imida2olidinedione-N-[ l-(2-[5-(3- 

methylbeii2yl)-l,3,4-oxadiazolyl]carbonyl)-2-<S)-methylpropyl]acetamide 

CE-2254 2-[(4-Fluoiophenyl)-l,6-dihydro-l-pyrimidinyl]-N-[l-(2-t5-(3- 

methylbenzyl)- 1 ,3,4-oxadiazolyI]ca]:facmyI)-2<S)-inethy^]iopyl]acetaimde 

CE-2255 4-CK)-(4-Hydroxybenzyl)-2,5-imidazolidinedione-N-[l -(2-[5-(3- 

metfaylbenzyl)- 1 3»4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 

CE-2256 4-(R)-(4-Hydroxyben2yl)-2,5-imidazolidinedione-N-[l-(2-[5-(3,4- 

methylenedioxybenzyl> 1 ,3,4-oxadiazolyl3carbonyl)-2-(S)-methylpropyl]acetamide 

CE-2257 4-(R)-(2-Imida2olyl)-2,5-jmida2olidinedione-N-[l-(2-[5-(3- 

methylbenzy]>-l^,4K)xadiazolyl]caibonyl)-2-(S)-methylpFopyl]acetainide 

CE-22S8 2<bco-5-phenyl-l,4<2'-4imethyIamiiK)bcnzodiazq)i^^ 

methy]betizyl)-13,4-oxBdiazolyl]ca]l9onyl)-2<S)-m^y]propyl]3cet^ 

CE-2259 4»4-Diphenyl-2,5-iniidazolidinedion&-N-[ 1 -(2-[5-(3,4- 

methylenedioxybenzyl)- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)-inethylpropyl]acetamide 

CE-2260 2-[5~Amino-6-oxo-2-pheiiyl-l ,6Hiihydro-l-pyriinidinyl]-N-[l-(2-[5-(3- 

methylbenzyl)-l,3,4>oxadiazblyl]caii>onyl)-2-(S)-methylpropyl3aceta!m 

CE-2261 2-[5-Aiiimo-6-oxo-2-(4-fliiQFophCTyl)-l,6-dihydro-l -pyridmyl3-N-[l - 

(2-[5-(3,4-m€thylenediaxyl)eQzyl>l^,4-oxadiazolyl]caibony 

methylprapyl]acetamide 

CE-2262 2-[5-AmincH6-oxo-2-thiophenyl-l ,6-dibydro-l-pyrimidinyl]-N-[l -(2- 

[5-(3-methylben2yl)-13,4-oxadiazolyl]caibonyl)-2-(S)-methylprapyl]acctamide 

CE-2263 2-[5-Ainmo-6-oxo-2-(3-pyridyl)-l ,6-dihydro-l -pyrimidinyl]-N-[l-(2- 

[5<3-methylbenzyl)-13,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acet^ 

ONO-PO-690 2-[S-(Bexi:^loxyca]i9onyQamiiK>-6H)xo-2-<4-fluoroph 

dihydr(>-l^yiiiiiidmyl}-N-[l-(2-[5-(a,a-dimethylbOTzyl)-l,3,4H>xa^ 

2-(S)-raethylpropyl3acetamide 

ONO-PO-691 2-[5-Ai[nino-6-oxo-2-(4-fluorophenyl)- 1 ,6>dihydro- 1 - 

pyriimdinyl]-N-[l-(2-[5<a,a-dhnethylbenzyl)-13,4H>xadiazolyl3carbonyl)-2<^^ 

methylpropyljacetamide 

ONO-PO-692 2-[5-Ammo-6-oxo-2-<4-fluorophenyl)-l,6-dihydr(>-l- 

pyrimidinyl3-N41'<2-[5Ka.a-<liniethyl-3-methylbeii2yl^ 

2-(S)-metfay]piiopyl]ac^an]ide 

ONO-P0^93 2-[5-Ainmo-6-oxo-2-(4-fluon)phaiyl)-l,6-dihydro-l - 
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pyriniidmyl]-N-[H2-[5<3-methylbenzyl)-l^Aoxadiazolyl]caibonyl)-2K^ 
methylpropyl]acetamide 

ONO-PO-694 2-[5-Amino-6-oxo-2-(4-fluoropheiiyl> 1 ,6-dihydro-l - 

pyriiiudinyl]-N-[l-(2-[5-phenyl-l,3,4-oxadiazolyl]caibonyl)-2-(S)- 
5 methylpropyllacetamide 

ONO-PO-695 2-[5-Animo-6-oxo-2-(4-fluoiopheiiyl)-l ,6-dihydro-l- 

pyriimdmyl]-N-[H245-(3-pyridyl)-13,4K)xadiazolyllcarix>nyl>2-(^^ 

methy]piopyl]acetaimde 

ONO-PO-696 2-[5-Aimno-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro-l- 

10 pyrimidinyl]-N-[l-(2-[5-/err-butyl-1.3,4-oxadiazolyl]caibonyl)-2-(S)- 
methylpropyl]acetamide 

ONO-PO-697 2-[5-(Benzyloxycarbonyl)ainino-6-oxo-2-(4-fluorophenyl)- 1 ,6- 

dihydix>-l-pyriniidinyl]-N-[l-(2-[5-phenyl-l^,4-oxadiazolyl]cart)ony 
methylpropyllacetamide 
15 ONO-PO-698 2-[5-<Beii2yloxycaibonyl)ammo-6-oxo-2-(4-fluorophenyl>l,6- 
dihyd^o-l-pyrimidinyl]-N-[l-(2-[5-^cr^butyl-l,3,4-oxadiazolyl]caIbonyl)-2•<^ 
methylpropyllacetamide 

ONO-PO-699 2-[5-Aniino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro-l- 

pyrimidinyl]-N-[l-(2-[5-{4-methoxyphenyl)-13,4-oxadiazolyl]caihonyl)-2-(S)- 

20 methylpropyllacetamide 

ONO-PO-700 2-[5-Amino-6-oxo-2-(4-fluoiophenyl>-l,6-dihydro-l- 

pyrimidinyllTN-tl-(2-[5-<a,a-<limethyl-3,4Hnethylenedioxyben^l>l,3,4^ 

oxadiazolyllcaibonyl)-2-{S)-methylpropyl]acetamide 

ONO-PO-701 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro-l- 

25 pyrimidinyl]-N-[l-<2-[5-(a,a-dimethyl-3,4-dihydroxybeiizyl)-l,3,4- 
oxadiazolyllcaibonyl)-2-(S>raethylpropyllacetamide 

ONO-PO-702 2-[5<McthylsulfiMiyl)amino-6-oxo-2-(4-fluorophenyl)-l,6- 
dihydro-l-pyrimidinyll-N41<2-[5-(3-methyIbenzyl)-l,3,4-oxadiazolyllcaibonyl)-^^ 
(S)-methyIpropyllacetamide 
30 ONO-PO-703 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyrimidinyl]-N-[ 1 -(2-[5-beiazyl-l ,3.4-oxadiazolyllcaibonyl)-2-(S)- 
methylpropyl] acetamide 

ONO-PO-704 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
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pyrimidinyl]-N-[l-(2-[5-methyl-l,3,4-oxadiazolyl]caiix>nyl)-2-(S)- 
methylpropyl]acetaiiiide 

ONO-PO-70S 2-[5-Ammo-^xo-2-(4-fluorophenyl)-l,6-dihydio-l- 
pyrimidmyl]-N-[H2-[5-isopropyl-l,3.4-oxadiazolyl]carbonyl)-2-(S> 

5 inethylpropyl]acetamide 

ONO-PO-706 2-[5-Amino-6-oxo-2-(4-fluorophenyl> 1 ,6-dihydio-l- 

pyrimidinyl]-N-[l-(2-[5-butyl-l,3,4-oxadiazolyl]caibonyl)-2-(S)- 

methylpropyljacetamide 

ONO-PO-707 2-[5-Ammo-6-«xo-2-phenyl-l,6<lihydiD-l-pyriimdinyl]-N-[l- 
10 (2'-[S-ferf-butyl-l,3,4K»xadiazolyl]carbonyl>2-(S)-methylpi:opyl]acetaxmde 

ONO-PO-708 4-(SH2-Isobiityl)-24-imidazolidinedioiie'N-[K2-[S--/err- 
butyl-l^,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 
ONO«PO-709 4-(S)-(2-Isobutyl)-2,5-imidazoHdinedione-N-[l-(2-[5-(a,a- 
dimethylbenzyl)- 1 ,3 ,4-oxadiazolyl] carbonyl)-2-(S)-methylpropyl]acetamide 
15 ONO-PO-710 Methylsulfonyl-L-valyl-N-[l-(2-[5-(a,a-diinethylben2yl)-l ,3,4- 

oxadiazolyl]cari5onyl)-2-^S)-methylpropyl]-L-prolmaimde 

ONO-PO-711 2-[5-Ainino-6-oxo-2-phenyl-l,6-dihydix)-l-pyrimidinyl]-N-[l- 

(2-[5-(a,a-dimethylben^l)- 1 3,4-oxadiazolyl]carbonyl)-2-(S)- 

methylpropyl]acetamide 
20 ONO-PO-712 2-[5-Ainino-6-<)xo-2-(3-pyridyl)-l,6-dihydro-l-pyrimidmyl]-N- 

[ 1 -(2-[5-fert-butyl- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide 

ONO-PO-713 Methylsulfonyl-L-valyl-N-[l-(2-[5-(te/t-butyl-l,3,4- 

oxadiazolyi]cai*onyl)-2-(S)-methylpropyl]-I^prolinamide 

ONO-PO-714 2-(5-Aimiio-6-oxo-2-<4-fluoropheayl)-l,6-dihydio-l- 
25 pyrinudinyi]-N-[lK2-[5-(l~mediylcyclopropyl)-l,3,4-oxadi^ 

mediylpropyljacetamide 

ONC)-PO-715 2-[5-Amino-6K)xo-2-(3-pyridyl)-l ,6-dihydro-l-pyrinudmyI]-N- 

[l-(2-[5-(a,a<limethylbeiizyl>-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methyipropyljacetamide 
30 ONO-PO-716 2-[6-oxo-2-<4-fiuoix>phenyl)-l,6-dihydro-l-pyrimidinyl]-N-[l- 
(2-[5-(terr-butyl>13,4K>xadiazolyl]carbonyl)-2-(S)-methy}pn^yl]acet^^ 
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ONO-PO-71 7 2-Oxo-5-{4-chlorophenyl)- 1 ,4-benzodiazepine-N-[l-(2-[5-terf- 

butyl- 1 ,3,4-oxadiazoly l]carbonyl)-2-(S)-methylpropyl]acetamide 
ONO-PO-71 8 2-[5-Ammo-6-oxo-2-{4-fluorophenyl)- 1 ,6-dihydro-l - 

pyriraidinyl]-N-[l-(2-[5-{ter/-butyl)-l,3,4-<)xadia2olyl]cart)onyl>2-(R)- 

5 methylpropyl]acetamide 

ONO-PO-719 4-(R)-Isopropyl-2,5-iiiiida2»lidmedione-N-[l-(2-[S><e/t-butyl- 

l^,4-oxadiazolyl]ca]lK>nyl)-2-(S)-metfaylpiopyl]acetainide 

ONO-PO-720 4-(R)-Isopropyl-2,5-imida2olidinedione-N-[l-(2-[5-<a,o- 

dimethylbenzyl)-l,3,4-oxadiazoIyl]carbonyl)-2-(S)-methylpropyl]acctamide 

10 ONO-PO-721 2-[5-Animo-6-oxo-2-(4-fluorophenyl)-l,6-daiydro-l- 

pyriniidmyl]-N-[l-(245-(a,a-dimethylben2yl)-l,3,4K>xadiazolyl]caibonyl)-2-^ 
methylpiopyl]acetaniide 

ONO-PO-722 2-[6-Oxo-2<4-nuorophffliyl)-i,6-dihydtaTO-l-pyriinidinyl]-N-[l- 
(2-[S-(a,a-KiimethylbenzylVl,3,4-oxadiazolyllcaibon^ 

15 ONO.PO-723 4-{R)-(3-Indolyl)-2,5-iinidazolidinedione-N-[l-(2-[5-/crt-butyl- 
l,3,4-oxadiazolyl3carbonyl)-2-(S)-methylpropyl]acetamide 
ONO-PO-724 4-(R)-(3-Indolyl)-2,5-imida2olidinedione-N-[l-(2-[5-(a,a- 
dimelhyIbenzyl>l,3,4-oxadiazolyI]carbonyl)-2-(S)-methylpropyl]acetainide 
ONO-PO-725 2-[6-Oxo-2-phenyl-l,6-dihydro-l-pyridinyl]-N-[l-(2-[5-/crt- 

20 butyl-1 ,3,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamide 

ONO-FO-726 2-[6-Oxo-2-pheiiyl-l,6-dihydro-l-pyridmyll-N-[l-(2-[5-(a,o- 
dimethylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-{S)-methylpropyl]acetamide 
ONO-PO-727 2-[6-Oxo-2-(4-fluoropbenyl)-l ,6-dihydro-l -pyrimidmyl]-N-[l- 

(2-[5-terf-butyl- 1 ,3,4-oxadiazolyl]carbonyl)-2-(R)-methylpropyl]acetainide 

25 ONO-PO-728 2-[5-Amino-6-oxo-2-phenyl-l,6-dihydio-l-pyriimdinyl]-N-[l- 
(2-[5<l-mettiylcyclopropyl>l,3,4-oxadiazolyl]caibonyl>2-<S)-met^^ 
ONO-PO-729 2-[5-Amiiio-6K>xo-2-phenyl-1.6Hlihydio-l-pyriimdinyl]-N-[l- 
(2-[S-/err-butyI-13,4-oxadia201yl]caiboii^)-2-<R)-iiiethylpi^ 

ONO-PO-730 2-[6-Oxo-2-phenyl-l ,6-dihydro-l -pyrimidinyl]-N-[l-(2-[5-terr- 

30 b^tyl-13,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetaimde 

ONO-PO-731 2-[6-Oxo-2-phenyl-l ,6-dihydro-l-pyrimidinyl]-N-[l-(2-[5-a,a- 

dimethylbenzyl-l,3,4-oxadia2»lyl]carbonyI)-2-(S)-methylpropyl3acetam 
ONO-PO-732 2-[6<»xo-2-phenyl-l ,6-dihydro-l-pyrimidinyl]-N-[l-(2-[5-ter/- 
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butyl-13)4-oxadiazolyl]caibonyl)-2-(K)-methylp]X>pyl]acetamide 
ONO-PO-733 2>[S>Amino-6-oxo-2-(4-fluQrophaiyi)-l ,6-dihydro-l - 

pyriimdinyl]-N-[l-<2H[5-/err-butyl-13,4-oxadiazolyl]carf^ 
inethylprqpyl]acetamide 
5 ONO-PO-734 2-[6-Oxo-2-(4-fluorophenyl)-l,6-dihydix>-l-pyrirnidiiiyl]-N-[l- 
(2-[5-(l -methylcyclopropyl)- 1 ,3,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamide 
ONO-PO-735 2-[6-Oxo-2-phenyl-l,6Klihydro-l-pyrimidinyl]-N-[l-(2-[5-<l- 
methylcyclopix)pyl)-l,3,4K)xadiazolyl]cart)onyl>-2-(S)-methylpropyl]ac«tami 
ONO-PO-736 2-[5-Amino-6-oxo-2-phenyl- 1 ,6-dihydro-l -pyrimidinyl]-N-[ 1 - 

1 0 (2-[5-fer^butyl-l,3,4-oxadiazolyl]ca]i)onyl)-2-(R3)-methylpix^ 

ONO-PO-737 2-[6-Cteo-2-phenyl)-l,6-dihydro-l-pyriimdinyl]-N-[l-(2-^^ 
butyl-i;3,4-oxadiazolyl]caib(myl)-2-(l^)-methy^n^l]acelam 



The compounds of fhe present invention are not limited to use for inhibition of 

15 human elastase. Elastase is a member of the class of enzymes known as serine 
proteases. This class also includes, for example, the enzymes chymotrypsin, 
cathepsin G, trypsin and thrombin. These proteases have in common a catalytic triad 
consisting of Serine- 195, Histidine-57 and Aspartic acid- 102 (chymotiypsin 
numbering system). The precise hydrogen bond netwoik that exists between these 

20 amino acid residues allows the Serine-195 hydroxyl to form a tetrahedral mtemiediate 
with the cazbonyl of an amide substrate. The decomposition of this intomediate 
results in the release of a free amine and the acylated raizyme. In a subsequent step, 
this newly formed ester is hydroljrzed to give the native enzyme and fhe caiboxylic 
acid. It is this carboxyl component that helps characterize the specificity for the 

25 enzyme. In the example in which the carboxyl component is a peptide, the alpha- 
substituent of the amino acid is predominately responsible for the specificity toward 
the enzyme. Utilizing the well accepted subset nomenclature by Schechter and Berger 
(Biochem. Biophy. Res. Commun., 27:157 (1967) and Biockem. Biophys. Res. 
Commun., 32:898 (1968)), the amino acid residues in the substrate that undergo tiie 

30 cleavage are defined as P,...P. toward the N-terminus and P/.. J*a toward the C- 
terminus. Therefore, the scissile bond is between the P, and the P,* residue of the 
peptide subunits. A similar nomenclature is utilized for the amino acid residues of the 
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enzyme that make up the binding pockets accommodating the subunits of the 
substrate. The difference is that the binding pocket for tiie enzyme is designated by 
S,...Sn instead of P,...P„ as for the substrate. 

The characteristics for the P, residue defining serine proteinase specificity is 
5 well established. The proteinases may be segregated into three subclasses: elastases, 
chymases and tryptases based on these differences in the P, residues. The elastases 
prefer small aliphatic moieties such as valine whereas the chymases and tryptases 
prefer large aromatic hydrophobic and positively charged residues respectively. 
One additional proteinase that does not fall into one of these categories is 

10 propyl endopeptidase. The P, residue defining the specificity is a proline. This 
enzyme has been implicated in the progression of memoiy loss in Ablieimei's 
patients. Inhibitors consisting of a-keto hetcrocycles have recently been shown to 
inhibit propyl endopeptidase; Tsutsmni et al., J. Med. Chem,, 31 1 3492-3502 (1994). 
By way of extension, a-keto heterocycles as defmed herein allow for an increased 

1 5 binding in P' region of the enzyme. 



Table 1. P, Characteristics for Proteinase Specificity 



Proteinase Class 


Representative Enzyme 


P, Characteristic 


Elastases 


Human Neutrophil Elastase 


small aliphatic residues 


Chymases 


alpha-Chymotrypsin, 
Cathepsin G 


aromatic or large 
hydrophobic residues 


Tryptases 


Thrombin, Trypsin, 
Urokinase, Plasma Kallikiein, 
Plasminogen Activator, 
Plasmin 


positively diarged residues 


Otticr 


Prolyl Endopeptidase 


proline 



20 Since the Pj residue predominately defines the specificity of the substrate, the 

present invention relates to PrPn modifications, specifically, certain alpha-substituted 
keto-heterocycles composed of 1,3,4 oxadiazoles, 1,2,4-oxadiazoIes, 1,3,4- 
thiadiazoles, 1,2,4-thiadiazoles, 1 -substituted, and 4-substituted 1,2,4-triazoIes. By 
altering the alpha-substituent and the substituent on the heterocycle, the specificity of 

25 these compounds can be directed toward the desired proteinase (e.g., small aliphatic 
groups for elastase). 
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The efficacy of the compounds for the treatment of various diseases can be 
determined by scientific methods which are known in the art. The following are noted 
as examples for HNE mediated conditions: 

- for acute respiratory distress syndrome, the m^hod according to human 

5 neutrophil elastase (HNE) model (AA1U:>, 141:227-677 (1990)); the endotoxin induced 
acute lung injury model in minipigs (AAJU), 142:782-788 (1990));or the method 
according to human polymorphonuyclear elastase-induced lung hemorrage model in 
hamsters (Eiuopean Patent Publication No. 0769498) may be used; 

- in ischemia/reperfiision, the method according to the canine model of 

10 leperfiision injury {J. Clin. Invest., 81: 624-629 (1988)) may be used. 

The compounds of the present invention, salts thereof^ and their intermediates 

can be prepared or manufactured as described herein or by various processes known to 

be present in the chemical art (see also, WO 96/16080). For example, compounds of 

Group I maybe synthesized accordmg to the schemes set forth in Figures 1-2 (1,3,4 

15 oxadiazoles) and Figures 3-4 (1,2,4 oxadiazoles). Figures 5-7 describe the synthesis 

of compounds of Group n. Figures 8-9 describe the synthesis of compounds of Group 

III; Figure 10 describes synthesis of Group IV compounds. The several classes of 

Group V compounds are described in Figures 1 1-22. 

Alternatively, the compounds of the present invention may be prepared as 

20 described in Figure 39. The 2-substituted 1 ,3,4-oxadiazole (3) may be prepared via 

fonnation of the acid chloride fixma an acid (1) utilizing, for example, thionyl chloride 

or oxalyl chloride, followed by treatment with hydrazine in a suitable solvent to yield 

the hydrazide (2). Reaction of (2) with triethyl orthoformate or trimethyl 

oithoformate and TsOH gives the requisite 2-substituted 1,3,4-oxadiazole (3). 

2S Formation of the compound (30 utilizing standard conditions (ie. butyllitfaium 

at low temperature in a polar s^rotic solvent, and further, if desired, reacting witii 

MgBr^OEtj) followed by addition of the aldehyde (4) yields the alcohol (5). 

Deprotection of the protected amine of (5) using hydrochloric acid in dioxane 

gives the amino hydrochloride (6) which is then coupled to the acid (7) by methods 

30 available to one skilled in the art to give intermediate (8). Oxidation using Dess- 

Martin's Periodinane or other methods as described in Oxidation in Organic 

Chemistry by Milos HudUdcy, ACS Monograph 186 (1990) yields the ketone (9). 

The final step requires removal of the protecting group firom the amine. This 
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may be carried out by a number of methods. For example, one may utilize aluminum 
chloride, anisole and nitromethane in a suitable solvent such as dichloromethane to 
give the final compound (10). Compound (10) can then be treated with an 
electiophile (e.g., methanesulfbnyl chloride) with added base to ^ve (14). 
S The aldehyde (4) may be prepared via either of three methods described. The 

Weinreb amide (12) is prepared from the amino acid (1 1) which is subsequently 
reduced to the aldehyde using diisobutylalluminum hydride (DIBAL). Alternatively, 
one may generate the ester of the amino acid (13) followed by reduction with DIBAL 
to afford the aldehyde (4). Further, one may generate the alcohol (13-1) followed by 
10 oxidation with SOj-Py in DMSO. 

The activity of the compounds is presented in Figures 23-38 as Kj values (nM). 
Kj values were determined, unless otherwise indicated, essentially as described in 
WO 96/16080, incorporated herein by refeEence. 

Although the compounds described herein and/or thdr its salts may be 
15 administered as the pure chemicals, it is preferable to present the active ingredient as a 
pharmaceutical composition. The invention thus further provides the use of a 
pharmaceutical composition comprising one or more compounds and/or a 
phannaceutically acceptable salt thereof, together with one or more pharmaceutically 
acceptable carriers thereof and, optiooally, oUber therapeutic and/or prophylactic 
20 ingredients. The canier(s) must be 'acceptable' in the sense of being compatible with 
the other ingredients of the composition and not deleterious to the recipient thereof. 

Pharmaceutical compositions include those suitable for oral or parenteral 
(including intramuscular, subcutaneous and intravenous) administration. The 
compositions may, where appropriate, be conveniently presented in discrete unit 
25 dosage forms and may be prepared by any of &e methods well known in the art of 
pharmacy. Sudi methods include the st^ of bringing into association the active 
compound vnfh liquid carriers, solid matrices, semi-solid carriers, finely (tivided soBd 
carriers or combination thereof, and then, if necessary, shaping the product into the 
desired delivery system. 
30 Pharmaceutical compositions suitable for oral administration may be presented 

as discrete unit dosage fomis such as hard or soft gelatin capsules, cachets or tablets 
each containing a predetermined amount of the active ingredient; as a powder or as 
granules; as a solution, a suspoision or as an emulsion. The active ingredioit may 
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also be presented as a bolus, electuary or paste. Tablets and c^ules for oral 
admmistratioii may contain conventional excipients such as binding agents, fillers, 
lubricants, disintegrants, or wetting agoits. The tablets may be coated according to 
metiiods well known in the art, e.g., with enteric coatings. 

5 Oral liquid preparations may be in the form of, for example, aqueous or oily 

suspension, solutions, emulsions, syrups or elixirs, or may be presented as a dry 
product for constitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vdiicles (which may include edible oils), or 

10 preservative. 

The compounds may also be formulated for parenteral administration (e.g., by 
injection, for example, bolus injection or continuous infiision) and may be presented 
in unit dose form in ampules, pre-filled syringes, small bolus infusion containers or in 
multi-does containers with an added preservative. The compositions may take such 

1 5 forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may 
contain foimulatory agents such as suspending, stabili^g and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form, obtained by as^tic 
isolation of sterile solid or by lyophitization from solution, for constitution with a 
suitable v^cle, e.g., sterile, pyrogen-free water, before use. 

20 For topical administration to the epidermis, the compounds may be formulated 

as ointments, creams or lotions, or as the active ingredient of a transdermal patch. 
Suitable transdermal delivery systems are disclosed, for example, in Fisher et al. (U.S. 
Paten! (No. 4,788,603) or Bawas et aL (U.S. Patent No, 4,931,279, 4.668,504 and 
4,713,224). Ointments and creams may, for example, be formulated with an aqueous 

25 or oily base with the addition of suitable thickening and/or gelling agents. Lotions 
may be formulated with an aqueous or oily base and will in genoral also contain one 
or more emulsifying agents, stabilizing agents, dispersing agents, suspending agents, 
thickening agents, or coloring agents. The active ingredient can also be delivered via 
iontophoresis, e.g., as disclosed in U.S. Patent Nos. 4,140,122, 4383,529, or 

30 4,051,842. 

Compositions suitable for topical administration in the mouth include unit 
dosage forms such as lozenges comprising active ingredient in a flavored base, 
usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient m 

^1 
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an inert base such as gelatin and glycerin or sucrose and acacia; mucoadherent gels, 
and mouthwashes comprising the active ingredient in a suitable liquid earner. 

When desired, the above-described compositions can be adapted to provide 
sustained release of the active ingredient employed, e.g., by combination thereof with 
5 certain hydrophilic polymer matrices, e.g., comprising natural gels, synthetic polymer 
gels or mixtures thereof. 

The pharmaceutical compositions according to the invention may also contain 
other adjuvants such as flavorings, coloring, antimicrobial agents, or preservatives. 

It will be further appreciated that the amoimt of the compound, or an active 
10 salt or derivative thoreoi^ required for use m treatment will vary not only with the 
particular salt selected but also with the route of administration, the nature of the 
condition being treated and the age and condition of the patient and will be ultimately 
at the discretion of the attendant physician or clinician. 

In general, however, a suitable dose will be in the range of from about 0.5 to 
15 about 100 mg/kg/day, e.g., from about 1 to about 75 mg/kg of body weight per day, 
such as 3 to about 50 mg per kilogram body weight of the recipient per day, 
preferably in the range of 6 to 90 mg^g/day, most preferably in the range of 15 to 60 
mg/kg/day. 

The compound is conveniently administered in unit dosage form; for exan^le, 
20 containing 0.5 to 1000 mg, conveniently 5 to 750 mg, most conveniently, 1 0 to 500 
mg of active ingredient per unit dosage fontn. 

Ideally, the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.5 to about 75 |iM, more 
preferably, about 1 to 50 jiM, most preferably, about 2 to about 30 nM. This may be 
25 achieved, for example, by the intravenous injection of a 0.05 to 5% solution of the 
active ingredient, optionally in saline, or orally administered as a bolus containing 
about 0.5-500 mg of the active ingredient Desirable blood levels may be maintained 
by continuous infusion to provide about 0.01-5.0 mg/kg/hr or by intermittent 
infusions TOntaining about 0.4-15 mg/kg of the active ingredient(s). 
30 The desired dose may conveniently be presented in a single dose or as divided 

doses administered at appropriate intervals, for example, as two, three, four or more 
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of 



wo 98/24806 



PCT/US97/21636 



discrete loosely spaced administrations; such as multiple inhalations fix>m an 
insufflator or by application of a plurality of drops into the eye. 

While the invention has been described in connection with specific 
embodiments thereof^ it will be understood that it is capable of further modifications 
5 and this application is intended to cover any variations, uses, or adaptations of the 
invention following, in general, the principles of the invention and including such 
departures from the present disclosure as come within known or customary practice 
within the art to which the invention pertains and as may be applied to the essential 
features hereinbefore set forth, and as follows in the scope of the iqipended claims. 

10 

The following examples are given to illustrate the invention and are not 
intended to be inclusive in any maimer: 

Examples 

15 The following abbreviations are used below: TFA - trifiuoroacetic acid; HOBT 

- hydroxybenzotriazole; DIEA - diisopropylediylamine; NMM - 4-mediylmoipholine; 
DMF - N,N-dimethylformamide; TEA - tiiethylamine; EDO - l-<3- 
dimethylaminopropyl-3-ethylcarbodiimide; BOPCl - bis(2-oxo-3- 
oxazolidinyl)phosphinic chloride; FMOC - 9-fluorenyl methoxycaibonyl; BTD - 

20 bicyclic turned dipeptide (see, e.g., Tetrathedron, 49:3577-3592 (1993)); THF - 
tetrahydrofiiran 

Example 1 - (CE-2G72) (Benzyloxycaibonyl)-L-valyl-N-[l-(2-[5-(3-methylbenzyl)- 
l,3,4-oxadiazolyi3caibonyl)-2-(S)-methylpiopyl]-L-prolinamide 

25 To a mixture containing 0.79 g (5.94 nunol) of i^-chlorosuccinimide in 40 mL 

of anhydrous toluene at 0°C under a nitrogen atmosphere was added 0.65 mL (8.85 
mmol) of dimethyl sulfide. The reaction was cooled to -25*'C using a carbon 
tetrachloride/dry ice bath, followed by the dropwise addition of a solution containing 
(ben2yloxycarbonyl)-X-valyl-A^[ 1 -(2-[5-(3-methylbenzyl)- 1 ,3,4 

30 oxadiazolyl]hydrDxymethyl)-2-(iS)-methylpropyl]-i-prolinamide (0.90 g. 1 .49 imnol) 
in 17 mL of anhydrous toluene. The reaction was allowed to stir for 2 hours at -25''C 
followed by the addition of 1 .0 mL (7.17 mmol) of triethylamine. The cold bath was 
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removed and the mixture allowed to warm to room temperature and maintained for 20 

minutes. The reaction mixture was diluted with ethyl acetate and washed with water. 

The organic phase was dried over magnesium sulfate, filtered and the solvent removed 

under reduced pressure. The residue was purified by column chromatography on 
5 silica gel with 70% ethyl acetate/hexane to give 0.90 g of material which was fiuther 

piuified via preparative HPLC to afford 665 mg (73.9%) of the title compound as a 

white solid. FAB MS [M+H] m/z; Calcd: 604, Found 604. 

The intennediatc (benzyloxycarbonyl)-Z/-valyl-AA[l-(2-[5-(3-methylbenzyl)- 

l^,4-oxadiazolyl]hydioxymetfayl)'2>(5>-methy^ropyl]-Z-prDlinamide was prq>ared 
10 as follows: 

a. 3-(S}-Amino-2-(RtS)-hydroxy-4-methyl pentanoic acid. 

To a solution containing 3-(5)-[(benzyIoxycarbonyl)amino]-2-acetoxy-4- 
methylpentanenitriie (see example 1 of WO 96/16080) (15.2 g, 50.0 mmol) in 183 mL 
of dioxane was added 183 mL of concentrated hydrochloric acid and 7.45 mL of 

15 anisole. The reaction mixture was heated to reflux overnight. The hydrolysis reaction 
was allowed to cool to room temperature and then concentrated in vacuo. The 
resulting aqueous solution was extracted with ether (2X). The aqueous phase was 
placed on a Dowex S0X8-100 column (B^ form, preeluted with deionized water to 
pH=7). The column was eluted with 2.0 N ammonitnn hydroxide and the pure 

20 fi:actions concentrated to afford 5.53 g (75%) of 3-(5)-ainino-2-(;?.5)-hydroxy-4- 
methylpentanoic acid as a pale yellow solid. FAB MS [M+H] m/z; Calcd: 148, 
Found: 148. 

b. $-(S)'[(BemylojQK:arbonyl)amino]-2-(R.S)'hydroyy-4-methylpentanoic 

add. 

25 To a solution under an atmosphere of nitn^gen containing 1.0 g (6.8 mmol) of 

3-(^amino-2-(i{,£>-hydroxy-4-methy^entaiioic acid in 9.5 mL of 1 N NaOH and 10 
mL of dioxane was added 1 .43 g (8.4 nunol) of benzyl chlorofonnate. The pH was 
maintained above pH 8 with 1 N NaOH as needed. The reaction mixture was allowed 
to stir at room temperature overnight The reaction was diluted with water and 

30 washed with ether. The aqueous layer was acidified with 1 N HCl to pH =2 and 

extracted with ether (2X). The combined organic layers were dried over magnesium 
sulfate, filtered and evaporated in vacuo to afford 1.75 g (92%) of 3 -(5)- 
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[(benzyloxycarbonyl)amino]-2-(ii!,5)-hydroxy-4-methylpentanoic acid as a light 
yellow viscous oil. FAB MS [M+H] m/z; Calcd: 282, Found: 282. 

c. B-(S)-[ (Benzyloxylcarbonyl)aminoJ-2'(R.S)-acetoxy-4-methyl 
pentanoic acid, 

5 To a solution of 3K<S)-[(benzyloxyca]1>onyl)amino]-2-<i{,iS)-hydroxy-4- 

methylpentanoic acid (1.70 g, 6.04 mmol) and pyridine (4.9 mL) was added acetic 
anhydride (S.7 mL, 6.17 g, 60.4 nunol) dropwise at room temperature. The reaction 
was allowed to stir overnight and was diluted with ethyl acetate and washed with 
water (2X). The organic layer was dried over magnesium sulfate, filtered and 

10 evaporated in vacuo to give a thick oiL The residue was purified by column 

chromatogr£^>hy on silica gel with 15% methanol/dichloromethane to afford 1.56 g 
(80%) of 3-(5)-[(ben2yloxycarbonyl)amino]-2-(l?,5)-acetoxy-4-methyl pentanoic acid 
as a Ught yellow viscous oil. FAB MS [M+H] m/z; Calcd: 324, Found: 324. 

d. J-f(3-Methylphet^lacetyl)-2-(2-(R,S)-acetaxy)-3'(S)- 
15 [(benzylaxycarbonyl)amfno]'-4-'fnethylpentanoyl] hydrazine. 

To a solution containing 3-(S>-[(benzyloxycaibonyl)amino]-2-(i?,5)-ac^xy- 
4-methylpaitan0ic acid (2.3 g, 7.1 1 mmol) in 40 mL of DMF under a nitrogen 
atmosphere at 0'*C was added 1.31 g (9.69 mmol) of HOBT and 1.36 g (7.09 mmol) 
of EDCI. After stirring for 30 minutes, 1.20 g (7.31 mmol) of 3-methylphenyl acetic 

20 hydrazide (prepared analogously to the monoacid hydrazides cited by Rabins et, al, (J. 
Org. Chem, 30:2486 (1965)) and 1.0 mL (9.10 mmol) of NMM were added. The 
reaction was allowed to warm to room temperature and stir overnight The reaction 
was diluted with ediyl acetate and washed with 5% potassium hydrogen suifiette, 
saturated sodium bicarbonate, brine and water. The organic phase was dried over 

2S magnesium sulfote, filtered and evaporated under reduced pressure. The residue was 
purified by column chiomatogn^hy on silica gel with 10% methanol/dichloromethane 
to afford 2.31 g (89.0%) of the title compound as a white soUd. FAB MS [M+H] m/z; 
Calcd: 470, Found: 470. 

e. l-[2-(5-[3-Methylbenzyl) 3,4-oxadiazolylJ-I-acetoxy-2-(S)- 

30 f (benzyloxycarbonyl)amino] amino] -3-methylbutane. 

A solution containing 2.31 g (4.92 mmol) of l-[(3-methylphenylacetyl)-2- (2- 
(i{,5)-acetoxy)-3-(iS)-[(benzyloxycaibonyl>ammo]-4-methyl pentanoyl]hydrazine in 2S 

(el 
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mL of pyridine and 1.88 g (9.86 nunol) of toluene sulfonyl chloride was heated at 
reflux under a nitrogen atmosphere for 72 hours. The solvent was removed under 
reduced pressure and the residue dissolved in ethyl acetate and washed with water. 
The organic phase was dried over magnesium sulfate, filtered and evaporated under 

5 reduced pressure. The residue was purified by column chromatography on silica gel 
with 5% ethyl acetate/hexane to afford 1.41 g (63.5%) of the title compound. FAB 
MS [M+H] m/z; Calcd: 452, Found: 452. 

£ l-[2-(5-[3-Methylbenzyl]-lX4-oxadiazolyl) ]-2-(S)- 
[(benzyloixycarbonyl)<muno]-3-methylbiitan'l-oL 

10 A solution containing 1 .80 g (3.99 nunol) of l-l2-(5-l3-methylbenzyl]-l,3,4- 

oxadiazolyl)]-l-acetoxy-2-(S)-[(benzyloxycaifoonyl)amino]-3-methylbutane and 0.72 
g (5.21 mmoi) of potassium carbonate in 30 mL of methanol and 8 mL of water was 
allowed to stir at room temperature for 30 minutes. The solvent was removed under 
reduced pressure and the residue dissolved in ethyl acetate and washed with water. 

1 5 The organic phase was dried over magnesium sulfate, filtered and evaporated under 
reduced pressure. The residue was purified by column chromatography on siUca gel 
with 50% ethyl acetate/hexane to afford 1.46 g (89.3%) of the title compound. FAB 
MS [M+H] m/z; Calcd: 410. Found: 410. 

g. J-[2-(S-f3'MethyIben2^J)-lJ,4-oxadiazofylJ'2-(S)-Amino-3' 
20 methylbutan-l-ol hydro<MoHde. 

To a solution containing 1.31 g (3.20 mmol) of l-[2-(5-[3-methyIbenzyl])- 
l,3,4-oxadiazolyl]-2-(S)-[(benzyloxycarbonyl)amino]-3-methylbutan-l-ol in 25 mL of 
trifluoroacetic acid under a nitrogen atmosphere at O^C was added 0.43 mL (3.94 
mmol) of thioanisole. The reaction was allowed to warm to room temperature 

25 overnight. The solvent was removed under reduced pressure and the residue dissolved 
in ether and cooled to •78*'C under a nitrogen atmosphere. To this solution was added 
3 mL (3 mmol) of 1 N hydrochloric ajad in ether. The resulting white solid was 
allowed to settle and the eth» decanted. Additional ether was added and decanted 
(3X). The solid was dried under vacuum to afford 0.92 g (92.2%) of the title 

30 compound. FAB MS [M+H) m/z; Calcd: 276, Found: 276, 

h. (Benzyloxycarbonyl)-L-valyl-N-[l-(2-[S-(3~methylbenzyl)-l,3,4- 
oxadiazolylJhydroxylmethyl)-2-(S)~methylprapylJ'L-prolinamide, 
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To a solution containing 1.30 g (3.38 mmol) of Cbz-Val-Pro-OH in 25 mL of 
anhydrous dichloromethane under a nitrogen atmosphere at 0°C was added 0,90 g 
(3.54 mmol) of BOPCl and 0.60 g (3.44 mmol) of DffiA, After stirring for 30 
minutes, 0.90 g (2.89 mmol) of l-[2-(5-[3-methylbenzyl])-l,3,4-oxadia2»lyl]-2-(-S)- 
5 amino-3-m6thyl butan-1 -ol hydrochloride in 1 5 mL of dichloromethane and 0.6 mL 
(3.94 mmol) of DIEA was added. The reaction was allowed to stir at O^'C overnight 
The reaction was diluted with dichloromethane and washed with a saturated sodium 
bicarbonate solution. The organic phase was dried over magnesium sul&te, filtered 
and evaporated. The residue was purified by colunm chromatography on silica gel 
10 with 5% methanol/dichloromethane to afford 1 .0 g (5 7.3%) of the title compound as a 
tan solid. FAB MS [M+H] m/z; Calcd: 606, Found: 606. 

Example 2 - (CE-2074)(Benzyloxycarbonyl)-L-valyl-JV-[l-(2-[5-(methyl)-1.3»4- 
oxadia2oly]carbony)]-2-(5)-methylpropyl]-X-prolinamide. Prepared similar to 
1 5 Example 1 . FAB MS [M+H] m/z; Calcd: S 14, Found: S 14. 

Example 3 - (CE-2075XBenzyloxycaibonyl)-Z^valyl-A^-[H2-[5-(3- 
trifluoromethylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(5)-methylpropyl]-I- 
prolinamide. Prepared similar to Example 1. FAB MS [M+H] m/z; Calcd: 658, 
20 Found: 658. 

Example 4 - (CE-2100)(Benzyloxycaibonyl)-i:^valyl-iV-[l-(2-[5-(4-Dimethylamino 
benzyl)-l,3,4-oxadiazolyl]cariK)nyl)-2-(5)-me4hylpropyl]-Z-prolinamide. Prepared 
sunilar to Exan^le 1. FAB MS [M+H] m/z; Calcd: 633, Found: 633. 

25 

Example 5 - (CE-2124)(Benzyloxycaibonyl)-L-val>d-Ar-[l-(2-[5-(l-n^fliylenyl)- 
l,3,4-xadiazolyl]caibonyl)-2-(5)-methylpropyl]-i-prolinamide. Prepared similar to 
Example 1. FAB MS [M+H] m/z; Calcd: 640, Found: 640. 

30 Example 6 - (CE-2177)(Benzyloxycait>onyl)-i.-valyl-A^-[l-(2-[5-(3,4- 

methylenedioxybenzyl)- 1,3,4-oxadiazolyl] carbonyl)-2-(iS)-methylpropyl]-L- 
prolinamide. Prepared similar to Example 1. FAB MS [M+H] m/z; Calcd: 634, 

t3 
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Found: 634. 

Example 7 - (CE-2178)(Benzyloxycaibonyl)-£-valyl-A^[l-(3-[5-(3,4- 
methylenedioxybenzyl)- 1,2,4-oxadiazolyl] caitK>nyl)-2-(5)-methylpropyl]-jL- 
5 prolinamide. Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; 
Calcd: 634. Found: 634. 

Example 8 - (CE-2052)(Benzyloxycarbonyl)-Z,-valyl-^-[l-(3-[5-(3,5- 
dimethylbenzyl)-! ,2,4-oxadiazolyl] carbonyl)-2-(5)-methyIpropyl]-Z.-prolinaniide. 
10 Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 618, 
Found: 618. 

Example 9 - (CE-2053){Benzyloxycarbonyl)-i-valyl-A^[l-(3-[5-(3,5- 
dimethoxybenzyl)- 1 ,2,4-oxadiazolyl] carbonyl)-2-<5)-methylpropyI]-Z<-prolinamide. 
15 Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 650, 
Found: 650. 

Example 10 - (CE-2054XBenzyloxycaibonyl)-Z,-valyl-iV-[l-(3-[5-(3,5- 
ditiifluoromethylbenzyl)-l,2,4-oxadiazolyl] caibonyl)-2-(5)-methylpiopyl]-X- 
20 prolinamide. Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/2^ 
Calcd: 726, Found: 726. 

Example 1 1- (CE.2055)(BenzyloxycaibonyI)-£-vaIyl-JV-[l-(3-[5-(3-methylbenzyl)- 
1,2,4-oxadiazolyl] carbonyl)-2-(5)-methylpropyl]-L-prolinainide. Prepared similar to 
25 Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 604, Found: 604. 

Example 12 - (CE-2057)(Benzyloxycart)onyl)-L-vaIyl-iV-[l-(3-[5- biphenylmetfaine)- 
1,2,4-oxadiazolyl] caibonyl)-2-(5)-methylpiopyl]TL-prolinamide. Prepared similar to 
Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 666, Found: 666. 

30 

Example 13 - (CE-2058)(Benzyloxycarbonyl>/:-valyl-iV-[l-(3-[5-(4-phenylben2yl)- 
1,2,4-oxadiazolyl] carbonyl)-2-(5)-methylpropyl]-2.-prolinamide. Prepared similar to 
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Example I of WO 96/16080. FAB MS [M+H] mJz; Calcd: 666. Found: 666. 

Example 14 - (CE-2062)(Benzyloxycari)onyl)-I,-valyl-A/-[l-(3-[5-(3-phenyibenzyl)- 
1,2,4-oxadiazolyl] caibonyl)-2-(S)-methylpropyl]-i,-prolinamide. Prepared similar to 
5 Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 666, Found: 666. 

Example 15 - (CE-2066)(Benzyloxycarix)nylH^valyl-i^-[H3-[5K3-plienoxybenzyl)- 
1^,4-oxadiazolyl] caibonyl)-2-<5)-methylpropyl]-L-prolmamide. Prq>aied similar to 
Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 682, Found: 682. 

10 

Example 16- (CE-2069)(Benzyloxycarbonyl)-L-valyI-iV-[l-(3-[5- 
cy clohexylmethylene)- 1 ,2,4-oxadiazolyl] carbonyl)-2-(5)-methylpropyl]-L- 
prolinamide. Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; 
Calcd: 596, Found: 596. 

15 

Example 17 - (CE-2073)(BenzyloxycariK>nyl)-I^valyl-A/-[l<3-[5<a,a-dimediyl-3- 
trifluoromethylbetizyl)-l,2,4-oxadiazolyl]ca]l3onyl)-2-(.S)-methylpn)p^^^ 
proUnamide. Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; 
Calcd: 686, Found: 686. 

20 

Example 18 - (CE-2077)(Benzyloxycarbonyl)-L-valyl-7\^[l-(3-[5-(l- 
napthylmethylene)- 1 ,2,4-oxadia2olyl] caibonyl)-2-(5)-methylpropyl]-L-prolinamide. 
Prepared similar to Exan^le 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 640, 
Found: 640. 

25 

Example 19 - (CE-2078)(Benzyloxycari>onyl)-L-valyl-A^[l-(3-[5-(3-pyridylmethyl)- 
1^,4-oxadiazolyl] caibonyl)-2-(5)-methylpropyl]-L-prolinamide. Prepared similar to 
Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 591, Found: 591. 

30 Example 20 - (CE-2096)(Benzyloxycaibonyl)-X-valyl-Ar-[ I -(3-[5-(3,5- 

diphenylbenzyl)- 1 ,2,4-oxadiazolyl] carbonyl)-2-(iS)-methylpropyl]-Z-proUnamide, 
Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; Calcd: 742, 
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Found: 742. 

Example 21 - (CE-21 15)(Benzyloxycaibonyl)-Z-valyl-Ar-[l-(3-[5-(4- 
dimethylaminobenzyl)-! ,2,4-oxadiazolyl] cari)onyl)-2-(5)-methylpropyl]-Z,- 
5 prolinamide. Prepared similar to Example 1 of WO 96/16080. FAB MS [M+H] m/z; 
Calcd: 633, Found: 633. 

Example 22 - (CE-2089) 2-[5-[(Benzyloxycarbonyl)amino]-6-oxo-2-(4- 
fluorophenyl)-l,6-dihydio-l-pyrimidmyl]>7V^[l-(3-[5-(3-trifluoromcthylbenzyl^ 

10 oxadiazolyl]carbonyl)-(S>-2-methylpn>pyl]acetamide. 

To a mixture containing 1 .15 g (8.60 mmol) of ^-chloiosuccinimide in 43 mL 
of anhydrous toluene at O^C under a nitrogen atmosphere was added 0.95 mL (12.9 
mmol) of dimethyl sulfide. The reaction was cooled to -25°C using a carbon 
tetrachloride/dry ice bath, followed by the dropwise addition of a solution containing 

15 2-[5-[(benzyloxycarbonyI)amino]-6-oxo-2-(4-fluorophenyl)-l,6-dihydro- 1- 
pyrimidinyl]-7S^-[l-(3-[5-(3-trifluoromethylbeozyl)-l,2,4- 

oxadiazolyl]hydroxymethyl)-(5)-2-methylpropyl]acetamide (1.52 g, 2.15 nmiol) in 15 
mL of anhydrous tolurae. The reaction was allowed to stir for 2 hours at -25*C 
followed by the addition of 1.2 mL (8.60 mmol) of triethylamine. The cold bath was 

20 removed and the mixture allowed to warm to room tonperatuie over 20 minutes. The 
reaction mixture was diluted with ethyl acetate and washed with water. The organic 
phase was dried over magnesium sulfate, filtered and evaporated under reduced 
pressure. The residue was purified by column chromatogrsqjhy on silica gel using a 
gradient elution of 2 to 10% methanol/dichloromethane to affoid 1.19 g of material 

25 which was further purified via preparative HPLC to affoid 629 mg (41 %) of the title 
compound as a white solid. FAB MS [M+H] m/z; Calcd: 707. Found: 707, 

The int^mediate 2-[5-[(benzyloxycaibonyl)amino]-6-oxo-2-(4- fiuorophenyl)- 
l,6-dihydro-l-pyrimidinyl]>Ar-[l-(3-[5-(3-trifluoiomethylbenzyl)- 1^4- 
oxadiazolyl]hydroxymethyl)-(5>-2-methy^pyl]acetamide was prepared as follows: 

30 to a solution containing 1 .35 g (3.7 mmol) of 1 -[3-[5-(3-methylbenzyl)- 1,2,4- 
oxadiazolyl]>2-(iS}-amino-3-methylbutan-l-ol hydrochloride and [5- 
[(benzyloxycaibonyl)amino]-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydiD- 1- 
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pyrimidinyljacetic acid {J. Med. Chem, 38:98-108 (1995)) in 10 mL of anhydrous 
DMF was added 1.0 mL (7.44 mmol) of TEA and 0.76 g (4.94 mmol) of HOBT. The 
mixture was cooled to 0*^0 and 0.95 g (4.94 nunol) of EDC was added and the 
reaction mixture was allowed to stir overnight An additional 1.0 mL (7.44 mmol) of 
S TEA was added and the reaction again allowed to stir overnight. The reaction was 
diluted with dichloromethane and washed with a saturated ammonium chloride 
solution (2X) and water. The ocganic phase was dried over magnesium sulfite, 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatogrq)hy on silica gel with 2% methanol/dichloromethane to afford 1.52 g 
10 (87%) of the title compound. FAB MS [M+H] m/z; Calcd: 709, Found: 709. 

Example 23 - (CE-2090) 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyrimidinyl]-//-} 1 -(3-[5-(3-trifluoromethylbenzyl)-l ,2,4-oxadiazolyl]caibonyl)-2- (S)- 
methylpropyljacetamide. 

15 To a mixture containing 0.41 g (0.56 mmol) of 2-[5- 

[(benzyloxycaibonyl)amino]-6-oxo-2-(4-fluoiophenyl)- 1 ,6-dihydro- 1 -pyrimidinyl]- 
Ar-[l-(345-(3-trifluonnethylben2yl)-l,2,4-oxadiazolyl]caibonyl)-(5)-2-methy^ropyl] 
acetamide in 4 mL of trifluoracetic acid at room temperature under a nitrogen 
atmosphere was added 87 mg (0.70 mmol) of thioanisole. The reaction mixture was 

20 allowed to stir for 3 days and concentrated in vacuo. The residue was purified via 
preparative HPLC to afford 269 mg (47%) of the title compound as a white soUd. 
FAB MS [M+H] m/z; Calcd: 573, Found: 573. 



Example 24 - (CE-2095) 2-[5-[(Ben2yloxycaibonyl)amino]-6-oxo-2-(4- 
25 fluorophenyl)-! ,6-dihydro-l-pyrimidmyl]-iV^[l-(2-[5-(3-metiiylbenzyI)-l,3.4- 
oxadiazolyl3carbonyl)-(S)-2-metfiylpropyl]acetamide. 

To a mixture containing 0.83 g (6.23 mmol) of JV-chlorosuccinimide in 32 mL 
of anhydrous toluene at O^C imder a nitrogen atmosphere was added 0.7 mL (9.35 
mmol) of dimethyl sulfide. The reaction was cooled to -25*'C using a carbon 
30 tetrachloride/dry ice bath, followed by the dropwise addition of a solution containing 
2-[5-[(benzyIoxycaibonyl)amino]-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1- 
pyrimidinyl]-A^[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadia2olyl]hydroxymethyl)-(S)-2- 
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metfaylpropyl] acetamide (1.02 g, 1.S6 mmol) in 12 mL of anhydrous toluene. The 
reaction was allowed to stir for 2 hours at -2S''C followed by the addition of 0.9 mL 
(6.23 nunol) of trietfaylamine. The cold bath was removed and the mixture allowed to 
warm to room temperature over 20 minutes. The reaction mixture was diluted with 
5 ethyl acetate and washed with water. The organic phase was dried over magnesium 
sulfate, filtered and evaporated. The residue was purified by column chromatography 
on silica gel using 1% methanol/dichloromethane to aiford 1.37 g of material which 
was ftffther purified via preparative HPLC to give 368 mg (36%) of the title 
compound as a white solid. FAB MS [M+H] m/z; Calcd: 653, Found: 6S3. 
10 The intermediate 2-[S-[(benzyloxycaibonyI)amino]-6-oxo-2-(4- fluorophenyl)- 

l,6-dihydro-l-pyrimidinyl]-7V-[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadia2olyl] 
hydroxymethyl)-(5>-2-mefhylpropyl]acetamide was prepared as follows: to a solution 
containing 1.35 g (3.7 mmol)of l-[2-[5-(3-mefhylben2yl)-l,3,4-oxadia2oIyl]-2-(5)- 
amino-3-methyl butane hydrochloride and [5- [(ben2yloxycarbonyl)amino]-6-oxo-2- 
15 (4-fluorophenyl>l,6-dihydro-l- pyrimidinyl]acetic acid {J. Med. Chem., 38:98-108 
(1995)) in 10 mL of anhydrous DMF was added 0.73 mL (6.6 mmol) of NMM and 
0,46 g (3.0 mmol) of HOBT. The mixture was cooled to 0**C and 0.50 g (2.6 mmol) 
of EDCI was added and Che reaction niixture was allowed to stir for 2 days. The 
reaction was diluted with dichloromethane and washed with a saturated ammonium 
20 chloride solution (2X) and water. The oi^anic phase was dried over magnesium 

sulfate, filtered and evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel using a gradient elution of 2 to 5% methanol/ 
dichloromethane to afford 1.02 g (77%) of the title compound. FAB MS [M+H] m/z; 
Calcd: 655, Found: 655. 

25 

Example 25 - (CE-2101) 2-[5-Ainino-6-oxo-2-(4-fluorophcnyl)-l,6-dihydro-l- 

pyrimidinyl]-Ar-[H2-[S-(3-methylbeiizyl)-13,4^>xadiazolyl]caibonyl)-2-^^^ 

methylpropyljacetamide. 

To a mixture containing 0.219 g (0.335 mmol) of 2-[5-[(benzyloxycarbQnyl) 
30 amino] '6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro-l -pyrimidinyl]- l-(2-[5-(3- 

methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-(5)-2- methylpropylyl]acetamide in 3 mL 
of trifluoroacetic acid at room temperature under a nitrogen atmosphere was added 
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0.05 mL (0.402 mmol) of thioanisole. The reaction mixture was allowed to stir for 3 
days and concentrated in vacuo. The residue was purified via preoperative HPLC to 
affowi 187 mg (88%) of the title compound as a white solid. FAB MS [M+H} m/z; 
Calcd: 519, Found: 519. 

5 

Example 26 - (CE-2164XPyr^)le-2-caItK)nyl)-^Kbenzyl)glycyl-Ar-[lK2-[5 
methylbenzyl)-! ,3,4-oxadiazolyl]caibonyI-2-(5)-mc(hyipropyl]aniide. 

To a mixture containing 1.97 g (14.7 mmol) of Mchlorosuccinimide on 60 mL 
of anhydrous toluene at 0*'C under a nitrogen atmosphere was added 1 .54 mL (21 .0 
10 mmol) of dimethyl sulfide. The mixture was allowed to stir for 1 hr. The reaction 
was cooled to -25 "C using a carbon tetrachloride/dry ice bath, followed by the 
dropwise addition of a solution contain (0.90 g, 1.49 mmol) of (pyrrole-2- carbonyl)- 
//-(benzyl)glycyl-A?-[l-(2-[5-(3-methylben2yl)-l ,3,4- oxadiazolyl]hydioxymethyl)]-2- 
(5)-methylpropyl]aniide in 30 mL of anhydrous toluene. The reaction was allowed to 
15 stir for 1 hour at -25''C followed by the addition of 2.16 mL (15.5 mmol) of 

triethylambie. The cold bath was removed and the mixture allowed to wann to room 
tenqjeratuie over 20 mmutes. The reaction mixture was diluted with ethyl acetate and 
washed with water. The organic phase was dried over magnesium sulfate, filtoed and 
evaporated under reduced pressure. The residue was purified by column 
20 chromatography on silica gel with ethyl acetate/hexane (4: 1). The material was 

further purified via preparative HPLC to afford 1.20 g (63.4%) of the title compound 
as a white solid. FAB MS [M+H] m/z; Calcd: 514, Found: 514. 

The intermediate (pyTrole-2-<arrbonyl>-iSKbcnzyl)glycyl-JV-tl-(2-[5-(3- 
methylbenzyl)-l ,3 ,4-oxadiazolyl]hydroxymelhyl)]-2-(5>-methylpropyl]aniide was 
25 prq>ared by the following method: 

a. (P)rrole-2-carbonyl)-N-(benzyl)gfycine-t-butyl ester. 
To a suspension containing 3.00 g (27.0 mmol) of pyrrole-2-carboxylic acid in 
75 mL of anhydrous dichloromethane under a nitrogen atmosphere at 0°C was added 
6.96 g (27.0 mmol) of BOPCl and 14.1 mL (81.0 mmol) of DIEA. After stirring for 
30 30 minutes, 5.97 g (27.0 mmol) of N-(benzyl)gylcine-/-butyl ester was added and the 
reaction allowed to warm to room temperature overnight. The reaction was diluted 
with ethyl acetate and washed with a 5% potassium hydrogensul&te, saturated sodium 
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bicaibonate solution and Inine. Hie organic phase was dried over magnesium sulfate, 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatography on siUca gel using a gradient of 100% hexane to 60% hexane/ethyl 
acetate to afford 2.92 g (34.4%) of the title compound as a white solid, FAB MS 
5 [M+H] m/z Calcd: 3 1 5, Found: 315. 

b. (Pyrrole'2-carbonyl)'N-(benzyl)glycme. 

To a solution containing 2.85 g (9.01 mmol) of (Pynole-2-cart>onyl)-//- 
(benzyl)glycine-f-bu1yi ester in SO mL of anhydrous dichloromethane cooled to 0<^C 
was added 25 mL of TFA diopwise. After 90 minutes an additional 25 mL of TFA 
10 was added and allowed to stir for 30 minutes. The mixture was evaporated jr vacuo 
to afford 2.19 g of (Pyrole-2-carbonyl)-AKbenzyl)glycine as a tan solid. FAB MS 
[M+H] m/z; Calcd. 259, Found 259. 

c. (Pyrrole-2-carbonyl)'N-(beTi2yl)glycyl-N-[l-(2'[5-(3'methy 
1, 3. 4- oxadiazolyljhydroxymethyl) ]-(S)-2'methylpropyl] amide. 

15 To a solution containing 1 .90 g (7,35 mmol) of (Pyirole-2-carbonyl)-iS^ 

(benzyl)glycine in 75 mL of anhydrous DMF was added 2.4 mL (22.1 mmol) of 
NMM and 1^9 g (9.56 mmol) of HOBT. The mixture was cooled to 0*C and 1.69 g 
(8.82 mmol) of EDCI was added and die reaction mixture was allowed to stir. After 
30 minutes 2,17 g (6.99 mmol) of l-[2-(5-[3-methyIbenzyl])-l^,4- oxadiazolyl]-2- 

20 (<S>-aniino-3-methyl butan-1 -ol hydrochloride in 25 mL of anhydrous DMF was added 
and the mixture was allowed to warm to room temperature overnight The reaction 
was diluted with ethyl acetate and washed with 5% potassium hydrogen sulfate and 
water. The organic phase was dried over magnesium sulfate, filtered and evaporated 
imder reduced pressure. The residue was purified by colimin chromatography on 

25 silica gel using a gradient elution of 20 to 80% ethyl acetate/hexane to afiford 2.02 g 
(56%) of the title conqiound. FAB MS [M+H] m/z Calcd: 516, Found: 516. 

Example 27 - (aE-2097)(Pyirole-2-<arbonyl)-iVKbenzyl)gly<^l-A^[l-(3-[5-(3- 
trifluoromethylbenzyl)]- 1 ^,4-oxadiazolyl]carboi^l)-(5)-methylpropyl]amide was 
30 prepared in a similar maimer to Example 25, FAB MS [M+H] m/z; Calcd: 568, 
Found: 568. 
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Example 28 - (CE-2130)(2S,5S)-5-Amino-l,2,4,5.6,7-hexaliydroazepino-[3,2,l]- 

indol©-4K)ne-carbonyl-iS^-[l<2-[5-(3-methylbenzyl)-l,3,4-oxadia2oiyl]carbon^ 

(i2,5)-2-methylpropyl]amide. 

To a solution containing 0.93 g (1.28 mmol) of (2S,5S)-Fmoo-5-amino- 
5 1^,4,5,6,7-hexahydroazepino [3,2,1] indole-4-one-caibonyl-//-[l-(2-[5-(3- 

methylbenzyl)-13,4-oxadiazolyl3carix)nylH'S>2-methylpn>pyI3amid^ in 4,5 mL of 
anhydrous DMF under an atmospheie of nitrogen was added 0.45 mL of 
dietfaylamine. After stimng at room temperature for 15 niin the mixture was 
concentrated und^ high vacuum. The residue was purified via preparative HPLC to 
10 afford 0.57 g (72%) of the title compound as a white soHd. FAB MS [M+H] m/z; 
Calcd: 502, Found 502. 

The intermediate (2S.5S)-Fmoc-5-amino-l,2,4,5,6,7-hexahydroazepino- 
[3,2,l]-indole-4-one-caibonyl-iV-[l-(2-[5-(3-methylbenzyl)-l,3.4- 
oxadiazolyl]carbonyl)-(5)-2-methylpropyl]amide was prepared as follows: 
15 a, (2SJS)-Fmoc-5'amina-IJJJ,6J'hexahydroazepmo-f3,2JJ'M^ 

one-<xirbonyl-N'[H2'[5-(3'methylberayl)-1.3,4-axa 
metkylpropyljamide. 

To a solution containing 1 .25 g (2.67 mmol) of (2S,5S)-Fmoc-5-amino- 
1,2,4,5,6,7-hexahydroazepino [3,2,1] indole-4-one-carboxylic acid in 200 mL of 
20 anhydrous dicWoromethane and 1 mL of anhydrous DMF under a nitrogen 

atmosphere at O'^C was added 0.71 g (2.80 mmol) of BOPCl and 0.6 mL (3.45 mmol) 
of DIEA. After stirring for 1 hr 1.14 g (3.66 mmol) of l-[2-(5-[3-methylbenzyl])- 
l,3,4-oxadiazolyl]-2-(^-amino-3-methylbutan-l-ol hydrochloride in 10 mL of 
anhydous didiloiomelhane was added and the reaction mixture allowed to stir at 4"C 
25 overnight The reaction was diluted with dichloromethane and washed witii water. 
The organic phase was dried over magnesium sulfate, filtered and evaporated under 
reduced pressure. The residue was purified by column chromatograph on silica gel 
using 3% methanol/dichloromethane to afford 1.30 g (67%) of the title compound as 
tan sotid. 

30 b. (2S, 5S)-Fmoc-5-ammo-l. 2,4,5.6,7-hexahydroazepino-f 3,2,1 J-indole- 

4^ne-carbonyl-N-[l-(2-[5-(3-methylben2yl)'l,3,4-omdiazofyl] 
metkylpropyljamide, 

71 
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To a mixture containing 0.95 g (7.16 mmol) of M«hlorosuccinimide in 150 
mL of anhydrous toluene at 0**C under a nitrogen atmosphere was added 0.79 mL 
(10.7 mmol) of dimethyl sulfide. The mixture was allowed to stir for 30 minutes. 
The reaction was cooled to -25*'C using a carbon tetrachloride/dry ice bath, followed 
5 by the dropwise addition of a solution containing 1 .30 g (1 .79 mmol) of (2S, 5S)- 
Fmoc-5-amino-l ,2,4,5,6,7-hexahydroazepino-[3,2, 1 ]-indoIe-4-onc-cart>onyl-Ar-[ 1 -(2- 
[5-(3-methylbenzyl)-l,3,4-oxadiazolylJhydroxymethyi)]-(5)-2-methylpropyl]amidein 
10 mL of anhydrous toluene. The reaction was allowed to sth* for 2 hours at -25^C 
followed by the addition of 1 . 1 7 mL (8.4 mmol) of triethylamine. The cold bath was 
1 0 removed and the mixture was allowed to warm to room temperature over 30 minutes. 
The reaction mixture was diluted with ethyl acetate and washed with water. The 
organic phase was dried over magnesium sid&te. The residue was filtered, 
concentrated under reduced pressure and purified by column chromatography on silica 
gel with 1 0% ethyl acetate/h^cane to give 0.93 g (72%) as a tan foam. 

15 

Example 29 - (CE-2126) BTD-[l-(2-[5-(3-methylbenzyI)-l,3,4- 
oxadiazolyl]caibonyl)-2*(S)-methylpropyl]amide. 

To a solution containing 0.41 g (0.59 mmol) of FMOC-BTD-[l-(2-[5-(3- 
methylbenzyl)-l,3,4-oxadiazole]carbonyl)-2-(S)-methylpropyl]amide in 4.5 mL of 
20 anhydrous DMF under an atmosphere of nitrogen was added 0.5 mL of diethylamine. 
After stuiing at room temperature for 30 min the mixture concentrated under high 
vaccum. The residue was purified via preparative HPLC to afford 0.23 g (66 %) of 
the title compound as a white soUd. FAB MS [M+H] m/z; Calcd: 472, Found 472. 
The intermediate Fmoc-BTD-[l-(2-[5-(3-methylbenzyi)- 1,3,4- 
25 oxadiazolyl]caibonyl)-2-(S)-methylpropyl]amide was prepared as follows: 
a. (2S, 5S)-FntoC'BTD-[l-(2-[5'(3-methylbenzyl)'lJ,4- 
axadiazofyl]hydroxyrnethyl)'2-(S)-methylpropyl]amide. 

To a solution containing 1.25 g (2.85 mmol) of FMOC-BTD in 80 mL of 
anhydrous dichloromethane and 2.5 mL of anhydrous DMF under a nitrogen 
30 atmosphere at 0**C was added 0.76 g (2,99 mmol) of BOPC 1 and 0,6 mL (3.45 mmol) 
of DIEA. After stirring for 30 minutes and 1 .14 g (3.66 mmol) of l-[2-(5-[3- 
methylbenzyl])-l,3.4-oxadiazolyl]-2-(5)-amino-3-methylbutan-l-ol hydrochloride and 
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0.6 mL of DIEA in 10 mL of anhydrous dichloromethane was added and the reaction 
mixture allowed to stir at 0°C overnight. The reaction was diluted with 
dichloromethane and washed with water. The organic phase was dried over 
magnesium sulfate, filtered and evs^rated under reduced presure. The residue was 
S purified by column chromatogrq)hy on silica gel using 3% methanol/dichloromethane 
to afford 1.13 g (55%) of the title compound as a tan foam. 

b. Fmoc-BTD'[2-(2-[5'(3'metf^lbeitzyl)-lJ,4-oxadiazofylJcca^ 
(S)-methylpropyl]eanide. 

To a mixture containing 0.81 g (6.09 mmol) of AT-chlorosuccinimide in 1 10 
10 mL of 1 : 1 anhydrous dichloromethane/toluene at O'^C under a nitrogen atmosphere 
was added 0.67 mL (9.1 mmol) of dimethyl sulfide. The mixture was allowed to stir 
for 30 minutes. The reaction was cooled to -25'*C using a carbon tetrachloride/dry ice 
bath, followed by the dropwise addition of a solution containing 1.06 g (1.52 mmol) 
ofFmoc-BTD-[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]hydroxymethyi)-2-(S)- 
15 methylpiopyl]amide in 10 mL of anhydrous toluene. The reaction was allowed to stir 
for 2 hours at -25°C followed by the addition of 1.0 mL (7.6 mmol) of triethylamine. 
The cold ba& was removed and the mixture was allowed to warm to room 
temperature over 40 minutes. The reaction mixture was diluted with efiiyl acetate and 
washed with water. The organic phase was dried over magnesium sulfate. The 
20 resulting mixture was filtered, concentrated under reduced pressure and purified by 
column chromatography on silica gel with 70% ethyl acetate/hcxane to give 0.53 g of 
the product as a yellow oil. The material was fiirther purified by preparative HPLC to 
afford 0.41 g (38.8%) of the title compound as a white solid. 

25 Example 30 - (CE-2134Xi?,<S)-3-Ammo-2-oxo-5-phenyl-l A-benzodiaz^ine-iV-[l- 
(2-[5<3-methylbenzyl)-l,3.4-oxadiazolyl]cartK>nyl)-2-<5)-methylpropyl]acetamide. 

To a solution containing 0.93 g (1.19 mmol) of (l?,5)-FMOC-3-amino-2-oxo- 
5-phenyH,4,-benzodiazepine-iV-[l-(2-[5-(3-methylbenzyl)-l,3,4- 
oxadiazolyl]carbonyl)-2-(6)-methylpropyl]acctamide in 6.0 mL of anhydrous DMF 

30 under an atmosphere of nitrogen was added 0.45 mL of diethylamine. After stirring at 
room temperature for 2.5 hr the mixture was concentrated under high vaccum. Hie 
residue was purified via preparative HPLC to afford 0.030 g (4,5 %) of the title 

73 
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compound as a white solid. FAB MS [M+H] m/z; Calcd: 565. Found 565. 

The intermediate (J{,5>-FMOC-3^aniino-2-oxo-5-phenyl-l,4,-benzodiazepine- 
//-[l-(2-[5-(3-methyIben2yl)-l,3,4-oxadiazolyl]caibonyl)-2-(iS)- 
methylpropyljacetaraide was prepared as follows: 

5 a. (R,S)-FMOC-3-amino-2-oxo-5-phenyl-l,4,-benzodiazepine'N'[l'(2'[5- 

(3'methylbenzyl)-lJJ-oxadiazolyl]hydroxymethyl)-2-(S)-methylpropyll]ac^ 

To a solution containing 0.75 g (1.41 mmol) of (/^,5)-FMOC-3-amino-iV-l- 
caIboxymethyl-2-oxo-5-phenyl-l A-benzodiaz^ine in 30 mL of anhydrous 
dichloromethane under a nitrogen atmosphere at O^C was added 0.36 g (1.41 mmol) 

10 of BOPCl and 0.25 mL (1.41 mmol) of DIEA. After stirring for 1 hr 0.48 g (1.55 

mmol) of l-[2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]-2-(iS>'amino-3-methyl butan-1- 
ol hydrochloride and 0.49 mL (2.82 mmol) of DIEA in 10 mL of anhydous 
dichloromethane was added and the reaction mixture allowed to stir at 4°C overnight 
The reaction was diluted with ethyl acetate and washed with water. The organic 

15 phase was dried over magnesium sulfate, filtered and evaporated under reduced 

pressure. The residue was purified by column chromatography on silica gel using a 
gradient of 2 to 6% methanol/dichloromethane to afford 1 .00 g (89%) of the title 
compound as a yellow solid. 

b. (KS)-FMOC'3-ammo-2-oxO'S-phettyl-I,4,'benzodiazepine-N'fJ-^^^ 

20 (3-methylbenzyl)-J,3,4-oxadiazofyl]carbonyl)-2-(S)'metk^^ 

To a mixture containing 0.71 g (7.6 mmol) of TV-chlorosuccinimide in 40 mL 
of anhydrous toluene at 0°C under a nitrogen atmosphere was added 0.84 mL (1 1.4 
nunol) of dimethyl sulfide. The reaction was cooled to -25''C using a carbon 
tetrachloride/dry ice bath followed by the dropwise addition of a solution containing 

25 1 .50 g ( 1 .90 mmol) of (i?..y)-FMOC-3-amino-2-oxo-5-phenyl- 1 ,4,-benzodiazepine-A^ 
[ 1 -(2-[5-(3-methylbenzyl)- 1 ,3,4-oxadiazol}d]hydroxymethyl)-2-(6)- 
mettiy^ropyl]acetamide in 10 mL of anhydrous toluene. The reaction was allowed to 
stir for 2 hours at -25°C followed by the addition of 1.0 mL (7.6 mmol) of 
triethylamine. The cold bath was removed and the mixture was allowed to warm to 

30 room temperature over 1 hour. Tlie reaction mixture was diluted with ethyl acetate 
and washed with water. The organic phase was dried over magnesium sulfate. The 
residue was filtered, concentrated under reduced pressure to afford 0.94 g (62%) of 
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material which was used without further purification. FAB MS [M+H] m/z; Calcd: 
787, Found: 787. 

Example 31 - (CE-2145)(Benzyloxycarbonyl)-£~valyl-2-X-(2,3-dihydro-l//-indole)- 
^-[1 -(2-[5-(3-methyibenzyl)- 1 ,3,4-oxadia2olyl]caibonyl)-2-(5)-methylpropyl]aimde. 

5 To a mixture containing 0.48 g (3.67 mmol) of ^-chlorosuccinimide in 30 mL 

of anhydrous toluene at O^'C under a nitrogen atmosphere was added 0.40 mL (5.41 
mmol) of dimethyl sulfide. After stixring for 1 hr the reaction mixture was cooled to - 
2S*'C using a carbon tetrachloride/dry ice bath followed by title dropwise addition of a 
solution containing 0.95 g (1.90 mmol) of (benzyloxycarbonyl)-/,-valyl-2-L-(2,3- 

10 dihydro-li/-indole)- JV-[l-(2-[5-(3-methylbenzyl)-l ,3,4-oxadia2oIyllhydroxymethyl)- 
2-(5)-niethylprDpyl]amide in 20 mL of anhydrous toluene. The reaction was allowed 
to stir for 2 hours at -25°C followed by the addition of 0.50 mL (3.6 mmol) of 
triethylamine. The cold bath was removed and the mixture was allowed to warm to 
room temperature. The reaction mixture was diluted with dichloromethane and 

15 washed with 1 N HCl (2X), saturated sodium bicarbonate (2X) and water. The 
organic phase was dried over magnesium sul&te. Hie mixture was filtered and 
concentrated under reduced pressure to afford 0.61 g. The residue was purified by 
column chiomatognq>hy on silica gel with 50% ethyl acetate/hexane to afford 0.27 g 
of material which was further purified via preparative HPLC to afford 196 mg 

20 (33 .4%) of the title coiiq)ound as a white solid. FAB MS [M+H] m/z Calcd: 652, 
Found 652. 

The intermediate (benzyloxycaibonyl)-i-valyl-2-i-(2,3-dihydio-lH-indole> 
jV-[l-(2-[5-(3-methylbenzyl)-l3Aoxadiazolyl]hydroxymethyl)-2-(S)- 
methylpropyl]amide was prepared by the following procedures: 
25 a. 2-L-Methyl (2,3-dihydroindole)carboxylate, 

To a suspension containing 5.0()g (30.6 mmol) of 2-L-^2.5- 
dihydroindole)caifooxylic acid in 100 mL of anl^drous MeOH cooled to O^C was 
added a slow stream of HCl gas over 20 minutes. The resulting homogeneous 
solution was allowed to stir overnight warming to room temperature. The mixture 
30 was evaporated and the residue was crystallized fix)m methanol/ether to afford, after 
diymg, 5.58 g (85%) of 2-L-methyl (2.3-dihydroindole)caiboxylate. 

b. 2-Methyl[(S)-l-(N-lhenzyloxycarbonyl]-L-valyl)-2,B'dihyd^ H- 
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indole} carbo3Qflate. 

To a solution containing 3.00 g (14.0 mmol) of methyl (2,3-dihydioindole)-Z- 
2-carboxylate in 60 mL of anhydrous dichloromethane, under a nitrogen atmosphere 
at 0°C, 7.15 g (28.8 mmol) of BOPCl and 7.72 mL (70.2 mmol) of DffiA was added 
5 a solution of 7.06 g (28.08 mmol) of Cbz-Val-OH in 40 mL of anhydrous 

dichloromethane and 3 mL of DMF, After stirring for 3 days at 5**C the mixture was 
diluted with ethyl acetate and washed with 1 N HCl (2X) and brine. The mixture was 
filtered and evaporated under reduced pressure. The residue was purified by column 
chromatogr^hy on silica gel using a gradient of 9:1 to 1:1 hexane/ethyl acetate to 
10 afford 4.85 g (87%) of the title compound as a white foam. 

c. 2-[(S)-l'(N-[Benzyloxycarhonyl]-I^valyl)'2J-dihydro^^ 
indolejcarboxylic add. 

To a solution containing 4.85 g (12.17 mmol) of 2-methyl [(S)-l-(N- 
[benzyloxycarbonyl]-Z,-valyl)-2,3-dihydro-li/-indole]carboxylate in 45 mL of THF 
15 and 15 mL of MeOH at O'^C was added 15.8 mL of 1 N LiOH dropwise. After 30 
minutes 1 N HCl was added to pH 2 and the mixture extracted with ethyl acetate 
(3X). The combined organic phases were dried over magnesium sulfote, filtexed and 
ev£q>orated under reduced presure to afford 4.5 1 g (93%) of the title compound as a 
white solid. 

20 d. (Beraylo3Q^rb<niyl)-I^yalyl-2-I^(2,3-dihydro-lH-in^^ 

(3-methylbenzyl)'lX4-oxadiazolyl]hydroxymethyl)-2-(S)'methylpropyl] 

To a solution containing 1.09 g (3.96 mmol) of l-[2-(5-[3-methylbenzyl])- 
l,3,4-oxadiazolyl]-2-(5)-amino-3-methylbutan-l-ol and 1,31 g (3.3 mmol) of 2-[(S)- 
l-(Ar-[ben2yloxycaibonyl]-L-valyl)-2,3-dihydro-l//-indole]carboxylic acid in 30 mL 

25 of anhydrous dichloromethane was added 1.21 mL (6.93 mmol) of DIEA and 0.49 g 
(3.63 mmol) of HOBT. The mixture was cooled to O^C and 0.70 g (3.63 mmol) of 
EDCI was added and the reaction mixture was allowed to stir overnight An 
additional 1.0 mL (7.44 mmol) of TEA was added and the reaction again allowed to 
stir overnight The reaction was diluted with dichloromethane and washed with 1 N 

30 HCl (2X), saturated sodium bicarbonate (2X) and water. The organic phase was 
dried over magnesium sulfate, filtered and evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel with 80% ethyl 
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acetate/hexane to afford 0.66 g (30%) of the title compound. 

Example 32 - (CE-2125)(Benzyloxycarbonyl)-L-valyl-2-Z.-(2,3-dihydro-l/f-indole)- 
N-[ 1 -(3-[5-(3-trifluoromethylbeiizyl)-l ,2,4-oxadiazolyl]carbonyl)-2-(5)- 
methylpropyl]amide. Prepared in a similar maimer as in Example 30. FAB MS 
5 [M+H] m/z; Calcd: 706. Found: 706. 

Example 33 - (CB-2143) Aoetyl-2-iK2.3-diliydro-l/f-indole)-W-[l-(3-[5-(3- 
trifluoromethyIbenzyl)-1.2AoxadiazDlyl]caibonyl)-2<5)-methylpr^^ 
Prepared in a similar manner as in Example 30. FAB MS [M+Hj m/z; Calcd: 515, 
10 Found: 515. 

Example 34 - (CE-2165) N-Acetyl-2-(Z)-(2,3-dihydro-l/f-indole)-^'-[l-(2-[5-(3- 
methylbenzyl)-l,3.4-oxadiazolyl]carbonyl)-2-(5)-methylpropyl]amide. Prepared in a 
similar manner as in Example 30. FAB MS [M+H] m/z; Calcd: 461; Fomid: 461. 

15 

Example 35 - (CE-2104XMoiphoUno-iV-^aibonyl)-Z^valyl-JV-[l-(2-[5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2K5)-methylpropyl]-Z^prolinamida 

To a mixture containing 0.69 g (5.17 mmol) of 7V-chlorosuccinimide in 60 mL 
of anhydrous toluene at 0*'C under a nitrogen atmosphere was added 0.60 mL (8.17 

20 mmol) of dimethyl sulfide. The reaction was cooled to -25°C using a carbon 
tetrachloride/ dry ice bath, followed by the addition of a solution containing 
(moipholino-N-carbonyl)-L-valyl-/V-[l-(2-[5-{3-methyl benzyl)-l,3,4- 
oxadiazolyl]hydroxymethyI)-2-(S-)methylpropyl]-i^prolinamide(0.75 g, 1.28 mmol) 
in 10 mL of anhydrous toluene. The reaction was allowed to stir for 2 hours at -25**C 

25 foUowed by the addition of l.l mL (0,83 g, 7,89 mmol) of triethylamine. The cold 
bath was removed and the reaction was allowed to warm to room temperature over 20 
minutes. The reaction was diluted with ethyl acetate and washed with water. The 
organic phase was dried over magnesium sulfate and filtered. The solvents were 
evaporated in vacuo and the residue purified by column chromatography, 70% ethyl 

30 acetate/hexane on silica gel. Final purification was performed by preparative HPLC 
to afford 405 mg (54.3%) of the title compound as a white solid. FAB MS [M+H] 
m/z; Calcd: 583, Found: 583. 

1^ 
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The intennediate (Moipholino-Ar-caibonyl)-Zrvalyl-iV-[l-(2-[5-(3- 
methylben2yl)-13,4-oxadiazolyl]hydioxymethyll)-2-(5>methyl^^ 
was prepared as follows: 

a. (Morpholino-N'Carbonyl)-L-valyl-L-proline-0-t-butyl ester. 

5 To a solution containing L-valyl-L-proline-0-/-butyl-ester ( 1 .80 g, 5.87 mmol) 

in 80 mL of anhydrous methylene chloride and 1.5 mL (13,64 mmol) of N-methyl 
moipholine under a nitrogen atmosphere at O^C was added morphoUne carbonyl 
chloride dropwise. The mixture was allowed to warm to room tenqierature overnight. 
The reaction was diluted with methylene chloride and washed with water. The 
10 organic layer was dried over magnesium sulfate, filtered and ev^^rated. The residue 
was purified by column chromatogr^hy on silica gel with 10% 
methanol/dichloromethane to afford 1.98 g (88%) of the title compound as a white 
soUd, FAB MS [M+H] m/z; Calcd: 384, Found 384. 

b. (Morpholino-N~carbonyl)-L-\alyl-L-proline. 

15 To a solution containing (morpholino-iV^carbonyl)-i-valyl-L-proline-0-/-butyl 

ester (2.0 g, 5.22 mmol) in 80 mL of anhydrous methylene chloride under a nitrogen 
atmosphere at 0**C was added trifluoroacetic acid (13 mL, 130 mmol). The mixture 
was allowed to warm to room temperature overnight and the solvents were ev£q)orated 
in vacuo to give 2,26g of a viscous oil. The material was used without further 

20 purification. 

c. (Morpholmo-N-carbonyl)-L'Valyl-N'[I-(2-[5-(3'methylben2yl)-I,3,4- 
oxadiazolyl] hydroxymethyl)-2-(S)~methylpropyl]-L-prolinamide. 

To a solution containingn 0.95 g (2.90 mmol) of (morpholino-iV-carbonyl)-i^ 
valyl-Proline in 25 mL of anhydrous dichloromethane under a nitrogen atmosphere at 

25 0*»C was added 0.80 g (3.14 mmol) of BOPCI and 1 .5 mL (8.6 1 mmol) of DIEA. 

After 30 minutes, 0.75g (2.41 mmol) of l-[2-(5-[3-methylbenzyl])-l,3,4-oxadiazoly!> 
2-(^-amino-3-methylbutan-l-ol hydrochloride in 10 mL of dichloromethane and 1.1 
mL (631 mmol) of DIEA were added. The reaction was allowed to stir at ©"^C 
ovemigiht. The reaction was diluted with dichloromethane and washed with a 

30 saturated NaHCOj solution. The organic phase was dried over magnesium sul&te and 
filtered. The mixture was concentrated in vacuo and the residue purified by column 
chromatography on siUca gel using 6% methanol/dichloromethane to afford 0.77 g 
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(54.S4%) of the title compound as a white sotid. FAB MS [M+H] m/z; Calcd: S8S, 
Found: 585. 

Example 36 - (CE-2079) 3-(5)-(BenzyloxycaibonyI)amino)-e-lactam-Ar-[l-(2-[5-(3- 

5 methylbenzyl)-l,3,4-oxadiazolyl] carbonyl)-2-(<S)-methylpropyljacetamide. 

To a mixture containing 2.37 g (17.75 mmol) of iV-chlorosuocinimide in 100 
mL of anhydrous toluene at O^'C under a nitrogen atmosphere was added 1.94 mL 
(2.64 mmol) of dimethyl sulfide. The reaction was cooled to -IS^C usuig a carbon 
tetrachloride/diy ice bath, followed by the dropwise addition of a solution containing 

10 2.5 g (4.44 mmol) of 3-(^^>[(benzyloxyca^bonyl)amino]-e-lactam-jV-[l-(2-[5-<3- 
methyIben2yl)-l,2,4-oxadiazoIyl]hydroxymethyl)-2-(5)-methyI propyljacetamide in 
20 mL of anhydrous toluene. Upon complete addition, the reaction was allowed to 
stir at -25°C for 2 hours, followed by the addition of 3.0 mL (21.52 mmol) of 
triethylamine. The cold bath was removed and the reaction warmed to room 

15 temperature and stirred for 30 minutes. The reaction was diluted with ethyl acetate 
and washed with water. The organic phase was dried over magnesium sul&te. 
Filtration, removal of solvent and column chromatography of the residue on silica gel 
with S% methanol/dichlorometfaane afforded 1.8 g of a pale yellow solid. Subsequent 
preparative HPLC gave 950 mg (38.1%) of the title compound as a white solid. FAB 

20 MS [M+H] m/z; Calcd: 562, Found: 562. 

The intermediate 3-(iS)-[(benzyloxycari)onyl)amino] - e -lactam-Ar-[ 1 -(2-[5-(3 - 
methylbenzyl)-l,2,4-oxadiazolyl]hydroxymethyl)-2-(5)-methyl propyljacetamide was 
prepared as follows: 

a. 3'(S)-[(BeKyloxycarhonyl)amino]-€-la<Uam. 

25 To a mixturo containing 9.9 g (37.18 mmol) of Cbz-omithine in 150 mL of 

acetonitrile under a nitrogen atmosphere was added 78 mL (369.70 mmol) of 
bexamethyldisilazane. The reaction was heated at reflux for 48 hours. The reaction 
mixture was cooled to room temperature and poured into 250 mL of cold methanol. 
The solvent was removed under reduced pressure. Chloroform was added and the 

30 mixture filtered through a plug of celite. The filtrate was concentrated under reduced 
pressure and the residue dissolved in ethyl acetate. Hexane was added until the 
solution was slightly tuibid and then allowed to stand ovenught The resultant sotid 

?1 
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was filtered and dried to afford 8.37 g (90.7%) of the title oompound. 

b. N'[3'(S)'(Benzyloxycarbonyl)ammo]- e-lactam-t-butyl acetate. 
To a solution containing 1.0 g (4.03 mmol) of 3-(5)- 

[(ben2yloxylcarbonyl)amino]-e -lactam in 20 mL of anhydrous DMF under a nitrogen 
5 atmosphere was added 1.50 mL (10.16 mmol) of bromo-/-butyl acetate and 1 . 1 7 g 
(5.05 mmol) of silver oxide. The reaction was heated to 45°C for 5 hours, diluted 
with acetonitrile and filtered through a pad of celite. The filtrate was concentrated 
under reduced pressure and the residue dissolved in ethyl acetate and washed with 
water. The organic phase was dried over magnesium sulfate. Filtration, removal of 
10 solvent and colunm chromatography of the residue on silica get with 60% ethyl 

acetate/hexane afforded 1.18 g (80.79%) of the title compound. FAB MS [M+H] m/z; 
Calod: 363, Found: 363. 

c. N-[3-(S)-(Benzyloxycarbonyl)amino)- e-lactam-carboxymethane. 
To a solution containing 0.55 g (1.52 mmol) of N-I3-(^;-(Benzyloxy 

1 5 carbonyl)amino]> e-lactam-/-butyl acetate in 20 mL (15,58 mmol) of trifluoroacetic 
acid. The reaction was allowed to warm to room temperature overnight. The solvent 
was removed under reduced pressure. The residue was dissolved in ether acetate and 
washed with water. The organic phase was dried over magnesium sulfate. Filtration 
and removal of solvent afforded 0.50 of the title con^und. FAB MS [M+H] m/^ 

20 Calcd: 307. Found: 307. 

d. 3-(S)'[Benzyloxycarbonyl)amino)-e-lactam-N-[l-(2-[5-(3- 
methylbenzyl)- 1, 3. 4-oxadiazolyl]hydroxymethyl)-2~(S)-methylpropyl]acetamide. 

To a solution containing 2.72 g (8.88 mmol) of N-[3-(5^-(Benzyloxycarbonyl) 
amino]- e-lactam-carboxymethane in 80 mL of dichloromethane under a nitrogen 

25 atmosphere at O^'C was added 2.37 g (9.3 1 mmol) of BOPCI and 1 ,60 mL (9.91 

mmol) of DIEA. The reacton was allowed to stir at 0**C for 30 minutes followed by 
the addition of 2.37 g (7.60 mmol) of l-[3-[5-(3-methyIbenzyl)-l,3,4-oxadia2olyl]-2- 
(iS)-aniino-3metfayl butan-l-ol hydrochloride in 20 mL of dichloromethane and 1.60 
mL (9.19 nunol) of DIEA. The reaction was allowed to stir at 0°C overnight. The 

30 reaction was diluted with dichloromethane and washed with water. The organic phase 
was dried over magnesium sulfate. Filtration, removal of solvent and column 
chromatography of the residue on silica get with 10% methanol/dichloromethane 
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afiforded 2.58 g (50.23%) of the title compound. FAB MS [M+H] m/z; Calcd: 564. 
Found: 564. 

Example 37 - (CE-2080) 3-(5'~(Amino)-e-lactam-;\^-[l-(2-[5-(3-raethylbenzyl)- 1,3,4- 
5 oxadiazolyl3carbonyl)-2-(5)-methylpropyl]acetaraide trifluoroacetic acid salt. 
This csompQund was prepared via deprotection of 3-(6)- 
[benzyloxycarbonyl)amino)-e-lactam-^-[l-(2-[5-<3-methylbenzyl>l,3,4- 
oxadiazolyl]caTbonyl)-2-(5)-methyl propyl]acetamide under standard conditions to 
one skilled in the art to afford the title compound. FAB MS [M+H] zn/z; Calcd: 428, 
10 Found: 428. 

Example 38 - (CE-2091) 3-(S)-[(4-Morpholino carbonyl-butanoyl)ainino]-E-lactam- 

^-[l-(2-[5-(3-methyIben2yI)-l,3,4-oxadiazolyl]carbonyl>-2-(i?.5)- 

methylpropyljacetamide. 

15 To a solution containing 0.089 g (0.475 mmol) of 4-moxpholino carbonyl 

butanoic acid in 10 mL of dichloiomethane under a nitrogen atmo^here at 0**C was 
added 0. 127 g (0.498 mmol) of BOPCI and 0.09 mL (0.492 mmol) of DIEA. The 
reaction was allowed to stir for 30 minutes followed by the additin of 0.22 g (0.406 
mmol) of 3-(5)-amino-E:- lactam-iV-[l-(2-[5-(3-methylbenzyl)-l,3,4- 

20 oxadiazolyl]carbonyl)-2-(2?,5)-methyl propyl]acetamide trifluoroacetic acid salt. The 
reaction was allowed to stir at CC overnight. The reaction was diluted with 
dichioromethane and washed with water. The organic phase was dried over 
magnesium sul&tes. Filtration, removal of solvent and purification via preparative 
HPLC afiforded 0.044 g (18%) of Ac title compound. FAB MS [M+H] m/z; Calcd: 

25 597, Found: 597, 

Example 39 - (CB-2087) 6-[4-Fluorophenyl]-e-lactam-A'-[l-(2-[5-(3-methylbenzyl)- 
13,4-oxadia2olyl]carbonyl)-2-(5)-methylpropyl]acetamide. 

To a mixture containing 0.70 g (5.24 mmol) and N-chlorosuccinimide in 30 
30 mL of anhydrous toluene at O^'C under a nitrogen atmosphere was added 0.60 mL 
(8. 17 mmol) of dimethyl sulfide. The reaction was cooled to -25'*C using a carbon 
tetrachloride/dry ice bath, followed by the dxopwise addition of a solution containipg 

61 
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0.67 g (1.32 mmol) of 6-[4-fluoiophenyl]-E-lactam-Ar-[l-(2-[5-(3-methyl beiizyl> 
13,4-oxadiazolyl}hydroxymethyl)-2'<5)-methylpropyi]acetaim in IS mL of 
anhydrous toluene. Upon complete addition, the leaction was allowed to stir at -25**C 
for 2 hours followed by the addition of 0.90 mL (6.46 mmol) of triethylamine. The 
5 cold bath was removed and the reaction allowed to warm to room temperature and 
maintained for 20 min. The reaction was diluted with ethyl acetate and washed with 
water. The organic phase was dried over magnesium sulfate. Filtration, removal of 
solvent under reduced pressure and column chromotography of the residue on silica 
gel with 10% methanol/dichloromethane afforded 0.61 g of a pale yellow solid. 
10 Subsequent pnsparative HPLC gave 338 mg (50.5%) of the title compound. FAB MS 
[M+H] m/z; Calcd: 507, Found: 507. 

The intennedite 6-[4-fluorophenyl]-e-Iactam-iV^[l-(2-[5-(3-methylbenzyl)- 
l»3,4-oxadiazolyl]hydroxymethyl)-2-<5)-methylpropyl]acetamide was prepared as 
follows: 

15 a. 6-[4-Fluorophenyl]-6^arboxymethylene-2-piperidinone. 

To a solution containing 2.15 g (8.U mmol) of 6-[4-fluorophenyl]>l- 
caIbomethoxymethylene-2-piperid^none, prepared in a similar £ishion to that reported 
by Compemolle (Tetrahedroity 49:3193 (1993)) in 70 mL of metfaanol and 20 mL of 
water undo- a nitrogen atmosphere was added 0.55 g (13.1 1 mmol) of lithium 

20 hydroxide. The reaction was allowed to stir at room tenqierature for 2 houzs. The 

solvent was removed under reduced pressure. The residue was diluted with water and 
washed with ethyl acetate. The aqueous phase was acidified with 1 N hydrochloiic 
acid and extracted with ethyl acetate. The organic phase was dried over magnesium 
sulfate. Filtration and removal of solvent afforded 2.0 g (98.2%) of the title 

25 compound. FAB MS [M+H] m/z; Calcd: 252, Found: 252. 

b. 6-[4'Fluorophenyl]-e'lactam~N-[l-(2-[5-(3-methylbenzyl)-lJ,4- 
oxcidiazolyl] hydroxymethyl)''2-(S)-methylpropyl]acet<unide. 

To a solution containing 1.04 g (4.14 mmol) of 6-[4-£luorophenyl]-6- 
caiboxymetfaylene-2-piperidinone in 25 mL of anhydrous dichloromethane under a 

30 nitrogen atmosphere at 0**C was added 1.10 g (432 mmol) of BOPCI and 0.80 mL 
(4.59 mmol) of DIEA. After stirring for 30 minutes, a solution containing 1.1 g (3.53 
mmol) of l-[2-(5-[3-methylbenzyl]>l,3,4-oxadia20lyl]-2-(5)-amino-3-methylbutan-l- 
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ol hydrochloride in 10 mL of dichloromethane and 1.10 mL (6.31 mmol) of DIEA. 
The reaction was allowed to stir at 0°C overnight. The reaction was diluted with 
dichloromethane and washed with a saturated sodium bicarbonate solution. The 
organic phase was dried over magnesium sulfate. Filtration, removal of solvent under 
5 reduced pressure and column chromotography of the residue on silica gel with 10% 
metfaanol/dichloromethane affoided 736 mg (41.0%) of the titie compound. FAB MS 
[M+H] m/x; Calcd: 509, Found: 509. 

Example 40 - (CE-2121) 2-[2-(if,S)-Phenyl-4-oxothiazolidin-3-yl]-A^-[l-(2-[5-(3- 
10 me1hylbenzyI)-l,3,4-oxadiazolyl]carbonyl)-2-(,S)-methylpropyl] acetamide. 

To a mixture containing 2.05 g (15.38 mmol) of //-chlorosuccinimide in 250 
mL of anhydrous toluene at 0°C imder a nitrogen atmosphere was added 1.70 mL 
(23.06 mmol) of dimethyl sulfide. The reaction was cooled to -25**C using a carbon 
tetrachloride/dry ice bath, followed by the addition of 1.90 g (3.84 mmol) of 2-[2- 
15 (/2,5)-phenyl-4-oxotfaiazolidin-3-yl]-7V-[l-(2-[5-(3-methylbenzyl)-1.3.4- 

oxadiazolyllhydioxymethyl)-2-(S)-methylpropyl]acetamide in 20 mL of anhydrous 
toluene diopwise. The reaction was allowed to stir at -25"C for 2 hours* followed by 
the addition of 2.52 mL (18.07 mmol) of triettiylamine. The cold bath was removed 
and the reaction allowed to warm to room temperature over 40 minutes. The reaction 
20 was diluted with ethyl acetate and washed with water. The organic phase was dried 
over magnesiiun sulfate. Filtration, removal of solvent and column chromatography 
of the residue on silica gel with 60 % ethyl acetate/hexane afforded 1.10 g of a yellow 
oil. This was further purified via preparative HPLC to give 0.45 g (24%) of the title 
compound as an off-white soUd, FAB MS [M+H] m/z; Calcd: 493. Found 493. 
25 The intemiediate 2-[2-(/?,5)-phenyl-4-oxothiazoHdin-3-yl]-Ar-[l-(2-[5-(3- 

methylben2yl)-l,3,4-oxadiazolyllhydroxymdhyl)-2-(S)-methypropyl]acetamide was 
prqjared as follows: to a solution containing 1.78 g (7.51 nmiol) of 2-(2-phenyl-4- 
oxothiazolidin-3-yl) acetic acid, prepared according to Hohnes (J. Org. Chem, 
60:7328 (1995)), in 80 mL of dichloromethane under a nitrogen atmosphere at 0*C 
30 was added 2.04 g (8.02 mmol) of BOPCl and 1.35 mL (7.76 mmol) of DIEA. After 
stirring for 30 minutes, 2.0 g (6.41 mmol) of l-[3-[5-(3-methylbenzyl)]-l,3.4- 
oxadiazolyl]-2-(5)-amino-3-methyl-butan-l-ol hydrochloride in 50 mL of 

^3 
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dichloromethane and 1 .35 mL (7.76 mmol) of DIEA was added. The reaction was 
allowed to stir at 0**C overnight. The reaction mixture was diluted with 
dichloromethane and washed with water. The organic phase was dried over 
magnesium sulfate, filtered and concentrated under reduced pressure. Column 
S chromatography of the residue on silica gel with 4% methanol/dichloromethane 
afforded 2.30 g of a yellow foam. Subsequent pr^arative HPLC gave 1 .9 g of the 
title compound. FAB MS [M+H] m/z; Calcd: 495, Found: 495. 

Example 41 - (CE-2122) 2-[2-(;2,^-Benzyl-4-oxothiazolidin-3-yl]-iV-[l-(2-[5-(3- 
10 mcthylbenzyl)- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(5)-methylpropyl] acetamide was 

prepared in a similar manner as in Example 39. FAB MS [M+H] m/z; Calcd: 507, 
Found: 507. 

Example 42 - (CE-2136) 2-[(2-(/?,5>-Benzyl-4-oxothiazoUdin-3-yl oxide]-Ar-[l-(2-[5- 
15 (3-methyl benzyl)- 1,3,4-oxadiazolyl] caifoonyl)-2-(I^S,>-methylpropyl] acetamide. 
To a solution containing 1.31 g (2.59 mmol) of 2-[2'<i^iS>-benzyl-4- 
oxothiazoUdin-3-yl)-7S^[l-(2-[5-(3-methylbenzyl)-l,3,4<ixadiazolyl]caibonyl)-2-(5:)- 
methyl propyl}-acetamide in 15 mL of methanol under a nitrogen atmosphere was 
added 0.5 1 mL (5.17 mmol) of 30% hydrogen peroxide. The reaction was allowed to 
20 stir at room temperature overnight and then partitioned between brine and 

dichloromethane. The organic phase was dried over magnesium sulfate. Filtration, 
removal of solvent under reduced pressure and column chromotography of the residue 
on silica gel with 85% ethyl acetate/hexane afforded 0.73 g of a tan oil. Subsequent 
preparative HPLC gave 0.54 g (48%) of the title compound. FAB MS [M+H] m/z; 
25 Calcd: 523. Found 523. 

Example 43 - (CE-2137) 2-[2-(/2,iS)-Benzyl-4-oxothiazoUdin-3-yl oxide]-iV-[l-(3-[5- 
(3-trifluoromethylbenzyl)-l ,2,4-oxadiazolyl} carbonyl)-2-(R,S,)-methylpropyl] 
acetamide. Prepared in a similar manner as in Example 41. FAB MS [M+H] m/z; 
30 Calcd: 577, Found 577. 

Example 44 - (CE-21 18) 2-[2-{/?,5)-Phenyl-4-oxometathiazan-3yl]-.^-[l"(2-[5-(3- 
methylbenzyl)- 1,3,4-oxadiazolyl] carbonyl)-2-(5)-methylpropyl] acetamide. Prepared 
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in a siinilar maimer as in Example 39. FAB MS [M+H] m/z; Calcd: 507, Found: 507. 

Example 45 - (CT-2140Xl-Ben2oyl-3,8-qiiinazolinedione)-JSf-[l-(2-[5-(3- 
meihylben^l)-l,3,4-oxadiazolyl] carbonyl>-2-(£>-metfaylpropyl] acetanaide. 
5 To a mixture contaimng 1 ,70 g (2.74 mmol) of iST-chlorosuccinimide in 75 mL 

of anhydrous toluene at 0**C under a nitrogen atmosphere was added 1.70 mL (23.15 
mmol) of dimethyl sulfide. The reaction was cooled to -25 "C using a carbon 
tetrachloride/dry ice bath, followed by the addition of 1.90 g (3,27 mmol) of (l- 
Benzoyl-3 ,8-qumazolinedione)-Ar-[ 1 -(2-[5-(3-methylbenzyl)- 1 ,3,4- 
1 0 oxadiazolyl]hydroxymethyl>-2-(5)-methyl propyl] acetamide in 10. mL of toluene 
dropwise. The reaction was allowed to stir at -25*'C for 2 hours, fbllowed-by the 
addition of 3.20 mL (22.96 mmol) of triethylamine. The cold bath was removed and 
the reaction allowed to wann to room temperature and maintained for 1 5 minutes. 
The reaction was diluted with ethyl acetate and washed with water. The organic phase 
1 5 was dried over magnesium sulfate, filtered, and the solvent removed under reduced 
pressure. The residue was chromatogrs^hed on silica gel with 5% 
methanol/dichloromethane to afford 1.37 g of a brown oil. This was further purified 
via preparative HPLC to give 450 mg (40.1%) of the title compound. FAB MS 
[M+Hjm/z; Calcd: 580, Found; 580. 
20 The intemiediate (l-benzoyl-3,8-quuiazotiaedione>-iS^[l-(2-[5-(3- 

metfaylbenzyl)-i;2,4-oxadiazolyl]hydroxym6thyl)-2-(5)-methylpropyl]acetamidew 
prepared as follows: 

a. l-Benzoyl-3,8'^uinazolinedione-2-t-butyl acetate. 
To a solution containing 5.0 g (18.78 mmol) of l-Benzoyl-3,8- 
25 quinazolinidione prepared in a similar manner to tiiat reported by Melnyk et al. 

{Tetrahedron Lett., 37:4145 (1996)), in 100 mL of DMF under a nitrogen atmosphere 
was added 4.30 mL (29.12 mmol) of bromo r-butylacetate and 5.4 g (23.30 mmol) of 
silver oxide. The reaction was heated to 50^C overnight, diluted with ethyl acetate 
and washed wifli water. The oiganic phase was dried over magnesium sulfate. 
30 Filtration, removal of solvent under reduced pressure and column chromatography of 
tiie residue on silica gel with 40% ethyl acetate/hexane gave 5.25 g (73.49%) of 
product FAB MS [M+H] m/z; Calcd: 381, Found: 381, 
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b. / -Benzoyl-2-carboxymethylene-3, 8-quinazolinedione. 
To a solution containing 5.20 g (13.67 mmol) of l-benzoyl-3,8- 
qiunazolinedion6-2-/-butyl acetate in 300 mL of dicbloromethane under a nitrogen 
atmosphere at O^C was added 21.0 mL (21 1.44 nunol) of trifliunacetic acid. The 
5 reaction was allowed to warm to room temperature overnight The solvent was 

removed under reduced pressure and the residue dissolved in ethyl acetate and washed 
with water. The organic phase was dried over magnesium sul&te. Filtration and 
removal of solvent afforded 4.32 g (97.45%) of the title conq>ound. FAB MS 
[M+H]m/z; Calcd: 325, Found: 325. 

10 c. (l-Benzoyl-3, 8-quinazolinedione)-N-[l-(2-[5'(3'methylbenzyl)-l,3,4- 

oxadiazolyl J hydroxymethyl)-2~(S)-methylpropyl]acetamide. 

To a solution containing 1,80 g (5.55 mmol) of l-benzoyl-2- 
carboxymethylene-3,8-quinazolinedion6 in 1 00 mL of anhydrous dichlorometbane 
and S mL of DMF under a nitrogen atmosphere at O^C was added 1.90 g (7.46 mmol) 

15 of BOPCI and 1.40 mL (8.05 mmol) of DIEA. Alter stirring for 30 minutes, a 
solution containing 1.70 g (5.45 mmol) of l-[2-(5-[3-methylbenzyl])-l,3»4- 
oxadiazolyl]-2-(;9-amino-3-methylbutan-l-ol hydrochloride in 20 mL of 
dichlorometbane and 3.80 mL (21 .84 mmol) of DIEA was added. The reaction was 
allowed to stir at Q^C overnight, diluted with dichlorometbane and washed with water. 

20 The organic phase was dried over magnesium sulfate. Filtration, removal of solvent 
under reduced pressure and column chromatography of the residue on silica gel with 
10% methanol/dichlorDmethane afforded 1.93 g (60.9%) of the titie compound. FAB 
MS[M+H]m/z; Calcd: 582, Found: 582. 

25 Example 46 - (CE-2138)(l-Benzoyl-3,6-piperazinedione)-JV^[l-(2-[5-(3- 

methylbenzyl)-l^,4-oxadiazolyl] caxbonyl)-2-C.^-methylpropyl]acetamide. Prepared 
in a similar manner as in Example 44. FAB MS IM+H]m/z; Calcd: 532, Found: 532. 



Example 47 - (CE-2147)(l-Phenyl-3,6-piperazinedione)-iV^[l-(2-[5-(3- 
30 methylbenzyl)-l,3,4-oxadiazolyl] carbonyl)-2-Ci^-raethylpropyl]acetamide. Prepared 
in a similar manner as in Example 44. FAB MS [M+H]m/z; Calcd: 504, Found: 504. 



wo 98/24806 



PCT/US97/21«36 



Example 48 - (CE-2148)(l-Phenyl-3,6-pipcrazinedione)-iV-[l-(3-[5-(3- 
tri£Luoromethylbenzyl>lA4-oxadiazolyl] caifoonyl)-2-(^-methylprapyl]acetainide. 
Prepared in a similar manner as in Example 44. FAB MS [M+H] m/z; Calcd:SS8, 
Found: S58. 

5 

Example 49 - (CE-2108) 3-[(Benzyloxycarbonyl)amino]-quinoline-2-one-7/-[l-(2-[5- 
(3-methybenzyl)-l ,3,4-oxadiazoIyI] carbonyI)-2-(5)-methylpropyl]acetamide. 

To a mixture containing 0.16g(l.I8 mmol) of JV-chlorosucciniraide in 20 mL 
of anhydrous toluene at 0*^0 xmder a nitrogen atmosphere was added 0-13 mL (1.77 

1 0 mmol) of dimethyl sulfide. The reaction was cooled to -2S^C using a caibon 

tetrachloride/diy ice foathfbUowed by the addition of a SQlution containing 0. 1 8 g 
(0.30 mmol) of 3-[(benzyloxycarbonyl)amino]-qu^noltne-2-one-i^-[l-(2-[5-(3- 
m^ylbenzyl)-l,3,4-0!xadiazolyl]hydroxymethyl)-2•<5)-methylpropyl]8cetamide in 20 
mL of methylene chloride dropwise. The reaction was allowed to stir at -25°C tor 2 

15 hours, followed by the addition of 0.19 mL (1.38 mmol) of triethylamine. The cold 
bath was removed and the reaction was allowed to warm to room temperature and 
maintained for 30 minutes. The reaction was diluted with ethyl acetate and washed 
with water. The organic phase was dried over magnesium sulfate. Filtration, removal 
of solvent under reduced pressure and column chromatogrsqihy of the re^due on silica 

20 g6lwith3%metfaanol/di<diloromethanea£forded0.23 gof anoil. Further purification 
via preparative HPLC gave 100 mg of the title compound. 
FAB MS [M+H) m/z; Calcd: 608, Found: 608 

The intermediate 3-[(benzyloxycarbonyl)amino]-quinoline-2-one-N-[l-(2-[5- 
(3-methylbenzyl)- 1 ,3 ,4-oxadiazolyl3hydroxymethly)-2-(5)-methylpropyl]acetamide . 
25 was prepared as follows: 

a. 3'f (Benzyloxycarbonyl)aminoJ-quinoline-2'One. 

To a solution containing 0.5 g (3.10 mmol) of 3-amino-qiunotine-2-(l/0^tic 
described by Anderson, et. aL (/. Heterocyclic Chem., 30:1533 (1993)) in 40 mL of 
dioxane under a lutrogen atmosphere was added 0.14 g (3.4 mmol) of sodium 
30 hydroxide in 14 mL of water. The reaction mixture was cooled to 0*'C, followed by 
the addition of 0.50 mL (3.4 mmol) of benzylchloroformate. The pH of the reaction 
was maintained above 8.0 with additional 1 N sodium hydroxide. The reaction was 
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allowed to warm to room temperature and stirred for 2 hours. The reaction was 
diluted with methylene chloride and washed with water. The organic phase was dried 
over magnesiuin sulfate. Filtration, removal of solvent under reduced pressure and 
column chromatography of the residue on silica gel with 2% 
S methanol/dichloromethane affoided 0.32 g (35%) of product as a white solid. FAB 
MS [M+H] m/z; Calcd: 295, Found: 295 

b. 3'[(BeitzyloxycaHH}nyl)aminoJ-quinolme-2-one-N-t'bu 
To a solution containing 0.30 g (1.02 mmol) of 3- 

[(benzyloxycarbonyl)amino]-quinoline-2-one in 20 mL of DMF under a nitrogen 
10 atmosphere was added 0. 1 5 mL (1 .02 mmol) of /-butyl bromoacetate and 0.24 g (1.02 

mmol) of silver oxide. The reaction was heated to 70^C and maintained overnight. 

The reaction mixture was diluted with acetonitrile and filtered through a pad of celite. 

The filtrate was concentrated under reduced pressure and the residue partitioned 

between ethyl acetate and water. The organic phase was dried over magnesium 
15 sulfiite. Filtration, removal of solvent under reduced pressure and colimm 

chromatography of the residue on silica gel with dichloromethane afforded 0.20 g 

(48%) or product as a white solid. FAB MS [M+H] m/z; Calcd: 409, Found: 409. 

c. 3-f(Benzylcaycarbonyl)aminoJ-I-carboxymethylene^uinoline-2-one^ 
To a solution containing 1.30 g (3.18 mmol) of 3- 

20 [(benzyloxycarbonyl)amino]-quinoline-2-one-7V-r-butyl-acetate in 35 mL of 

dichloromethane under a nitrogen atmosphere at 0**C was added 2.45 mL (3 1.84 
mmol) of trifluoroacetic acid. The reaction was allowed to warm to room t^perature 
ovemigfiL The solvent was removed under reduced pressure to afford 1.09 g (97%) of 
the title compound. FAB MS [M+H] m/z; Calcd: 353, Found: 353 

25 d. 3-f(Benzyloxycarbonyl)ammpJ-quinoline-2-one-N-f2-(2-f5-{3- 

methylbenzyl)-l,3, 4-oxadiazolyl] hydroxymethyl)~2-(S)-meihylpropyl]acetamide. 

To a solution containing 1.09 g (3.09 mmOI) of 3- 
[(benzyloxycaibonyl)araino]-l-carboxymethylene-quinoline-2-one in 50 mL of 
anhydrous dichloromethane and 3 mL of DMF under a nitrogen atmosphere at CO 

30 was added 0.84 (3 .3 1 mmol) of BOPCI and 1 . 1 0 mL (6.3 1 mmol) of DIEA. After 
stirring for 30 minutes, 0.82 g (2.65 mmol) of l-[2-(5-[3-methylbenzyl])-l,3,4- 
oxadiazolyl]-2(iS)-amino-3-methylbutan-l-ol hydrochloride in 8 mL of 
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didiloiomelhane and 0.56 mL (3.20 mmOt) of DIEA was added. The reaction was 
allowed to stir at O'^C overnight, diluted with diddoromelhane and washed witii water. 
The organic phase was dried over magnesium sulfate. Filtration, removal of solvent 
under reduced pressure and column chromatography of the residue on silica gel with 
5 5% methanol/dicUoromefhane aiforded 0.37 g (30.3%) of product FAB MS [M+H] 
m/z; Calcd: 610, Found: 610 

Example 50 - (CE-2107) 3-[(Benzyloxycarbonyl)amino]-7-piperidinyl-quinoline-2- 
oiie-iV-[l-(2-[5-(3-methybenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(^- 
10 methylpropyl]acetamide. Prepared in a similar manner as shown in Example 48. 
FAB MS [M+H] m/z; Calcd: 691, Found: 691 

Example 51 - (CE-2117) 3-Caibom^oxy-4-fluoro-quinoline-2-one-iV[l-(2-[5-(3- 
methyben2^1)-l,3,4-oxadiazolyl]caifoonyl>2-<S>-methylpropyl]acetamide. Prepared 
IS in a similar manner as shown in Example 48. FAB MS [M+H] m/z; Calcd: 53S, 
Found: 535 

Example 52 - (CB-2U3) 3-(Aniino-quinoline-2-one)-iV[l-(2-[5-(3-methylbenzyl)- 
13,4-oxadiazolyl]carbonyl)-2-(5)-methylpropyl]acetamide. 

20 To a solution containing 2.30 g (3.79 mmol) of 3- 

[(benzyloxycarbonyl)amino]-quinoline-2-onerM-[l-(2-[5-(3-methylben2yl)-l,3,4- 
oxadiazolyl]-carbonyl)-2-(iS)-methyl propyl]acetainide in 60 mL of trifluoroacetic acid 
under a nitrogen atmosphere at O^'C was added 0.53 mL (4^4 mmol) of thioanisole. 
The reaction was allowed to warm to room temperature overnight. The solvent was 

25 removed under reduced pressure. Subsequent preparative HPLC afforded 0.61 g 
(27%) of tiie titie compound. FAB MS [M+H] m/z; Calcd: 474, Found: 474 
Example 53 - (CE-2116) 3-[(4-Morpholino)aceto] amino-quinoline-2-one-N[l-(2-[5- 
(3-methylbenzyl)- 1 ,3,4-oxadiazol>d] catbonyl)-2-(.S)-methylpropyl]acetamide. 

To a solution containing 0.32 g (1.22 mmol) of 4-morpholino acetic acid in 18 

30 mL of dichlorometfaane under a nitrogen atmosphere at O^C was added 0.33 g (1 .30 
mmol) of BOPCI and 0.22 mL (1.26 mmol) of DIEA. After stirring for 1.5 hours, a 
solution containing 0.61 g (1.04 mmol) of 3-(amino-quinoline>2-one)-iV^[l-(2-[5-<3- 
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methylbenzyl)-l,3,4-oxadia2»lyl]caibonyI)-2-(iS)-methyprDpyl]acetaimde in 20 mL of 
dichloFomethane was added followed by 0.22 mL (1 .26 mraol) of DIEA. The reaction 
was allowed to stir at O^C overnight, diluted with dichloromethane and washed with 
water. The organic phase was dried over magnesium sulfete. Filtration, removal of 
S solvent under reduced pressure and preparative HPLC afforded 0.20 g (27%) of the 
title compound. FAB MS [M+H] m/z; Calcd: 602, Found: 602 

Example 54 - (CE-2088) 3,4-Dihydro-quinoline-2-one-A^l-(2-[5-(3-methylbenzyl)> 

l,3,4-oxadiazolyl]caibonyl)-2-Ar-methylpn)pyl]acetamide fix>m commercially 
10 available 3,4-Dihydro-2(lH)-qmnoline-2-one. Prepared in a similar manner as shown 
in Example 52. FAB MS [M+H] m/z; Calcd: 461. Found: 461 

Example 55 - (CE-2099) l-Acetyl-3-ben2yUdene piperazine-2,5-dione-A^-[l-(2-[5-(3- 
methyIbenzyl)-l,3,4-oxadiazolyl]caibonyl>-2-(5>-methylpropyl]acetamide. 

IS To a solution containing 0.5S g (4. 1 S mmol) of TV-chlorosuccinimide in 35 mL 

of anhydrous toluene at 0°C under a nitrogen atmosphere was added 0.46 mL (6.22 
mmol) of dimeOiyl sulfide. The reaction was cooled to -25°C using a cacbon 
tetrachloride/dry ice bath, followed by the addition of a solution containing 0.58 g 
(1.04 mmol) of l-acetyl-3-benzyUdene piperazine-2,5-dionc-JV-[l-(2-[5-(3- 

20 methylbenzyl)- 1 ,3 ,4-oxadiazolyl]hydroxymethyl)-2-(5)-methylpropyl]acetamide in 8 
mL of toluene. The reaction was allowed to stir at -25*'C for 2h, followed by the 
addition of 0.68 mL (4.87 mmol) of triethytamine. The cold bath was removed and 
the reaction allowed to wann to room temperature and maintained for 40 minutes. 
The reaction was partitioned between ethyl acetate and water. The organic phase was 

25 dried over magnesium sul&te. Filtration, removal of solvent under reduced pressure 
and column chromatography of the residue on silica gel 60% ethyl acetate/hexane 
gave 0.54 g of a brown oil which was further purified via preparative HPLC to give 
146 mg (25%) of the title compound. FAB MS [M+H] m/z; Calcd: 558, Found: 558 
The intermediate l-acetyl-3-benzylidene piperazine-2,5-dione-iV[l-(2-[5-(3- 

30 methylbenzyl)- 1 ,3,4-oxadiazolyl]hydroxymethyl)-2-(5)-methylpropyl]acetamide was 
pr^ared as follows: 

a. I-Acetyl'3-ben^lidene piperazine-2,5-dione''N-t-but)^ acetate. 

% 
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To a solution containing 6.36 g (26.00 mmol) of l-Acetyl-3-benzyUdene 
piper8Zin6-2,5-dione described by D. ViUemn, et al. (Synthetic Communications, 
20:3325 (1990)), in 100 mL of DMF under a nitrogen abno^here was added 9.62 mL 
(65.10 mmol) of /-butyl bromoacetate and 7.55 g (32.60 mmol) of silver oxide. The 

5 reaction was heated to 45*>C overnight. The reaction was filtered througih a plug of 
celite and the filtrate concentrated under reduced pressure. The residue was diluted 
with ethyl acetate and washed with water. Hie organic phase was dried over 
magnesium sulfate. Filtration, removal of solvent under reduced pressure and column 
chromatography of the residue on silica gel with 1% methanol/dichloromethane gave 

10 5.37 g of a tan solid. Further purification via preparative HPLC gave 2.S g (27%) of 
the title conqmund. FAB MS[M+H]m/z; Calcd: 359, Found: 359. 

b. J'Acetyl~34)en2ylidene-4-carb<x3^me^ylene-pip&razine''2,5'dione. 
To a solution containing 2,50 g (6.98 mmol) of l-acetyl-3-benzylidene 

piperazine-2,5-dione-M^butyl acetate in 100 mL of dichloromethane under a nitrogen 
15 atmosphere at 0°C was added 5.40 mL (69.80 mmol) of trifiuoroacetic acid. The 
reaction was allowed to warm to room temperature overnight. The solvent was 
removed under reduced pressure and the residue diluted with ethyl acetate and washed 
\nth a saturated sodium bicarbonate solution. The aqueous phase was acidified with I 
N hydroc^oric acid and extracted with ethyl acetate. The organic phase was dried 
20 over magnesium sulfate. Filtration and removal of solvent imder reduced pressure 
gave 1^ g (96%) of product as a tan solid. FAB MS [M+H] m/z; Calcd: 303, 
Found: 303. 

c. I-Acetyl-S-benzylidene piperazine-2. 5-dione-N-[ l-(2[ 5-(3~ 
metkyWenzyl)-J,3,4-oxadiazolylJhydroocymethyl)~2-(S)-methylpropylJacetamide. 

25 To a solution containing 0.65 g (2. 1 4 mmol) of l-acetyl-3-benzylidene-4- 

cart>oxymethylene>pip6razine-2,5-dione in 40 mL of anhydrous dichloromethane and 
3 mL of DMF under a nitrogen atmosphere at 0°C was added 0.57 g (2.24 mmol of 
BOPCI and 0.39 mL (2.21 mmol) of DIEA. After stirring for 30 minutes, a solution 
containing 0.57 g (1.83 nomol) of l-[2-(5-[3-methyIbenzyl])-l,3,4-oxadiazoiyl]-2-(^- 

30 amino-3-methyIbutan-l -ol hydrochloride in 1 0 mL of didiloromethane and 0.39 mL 
(2.21 mmol) of DIEA, The reaction was allowed to stir at 0'*C overnight, diluted with 
dichloromethane and washed with water. The organic phase was dried over 

11 
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magnesium sulfate. Filtration, removal of solvent under reduced pressure and column 
chromatography of the residue on silica gel with 5% methanol/ dichloFomethane gave 
0.13 g (58%) of product. FAB MS[M+H] m/z; Calcd: 560, Found: 560. 

5 Example 56 - (CE-2105) l-Acetyl-3-(4-fluorobenzylidene) piperazin&-2,S-dione-iV- 
[l-(2-[5-(3-methylbenzyl)<13>4-oxadiazolyl]caibonyl)-2>('49-inethylpiq[)yl]acet^^ 
Prepared in a similar mamier as shown in Bxanq)le 54. FAB MS[M+H] m/z; Calcd: 
576, Found: 576. 

10 Example 57 - (CE-21 1 1) l-Acetyl-3-{4-dimethylamino benzylidene) piperazine- 2,5- 
dione-//'[H2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-^5;- 
methylpropyi]acetamide. Prepared in a similar manner as shown in Example 54. 
FAB MS[M+H] m/z; Calcd: 601, Found: 601. 

1 5 Example 58 - (CE-21 12) l-Acetyl-3-(4-caibomethoxy benzylidene) piperazine-2,5- 
dione-JV-[l-(2-[5-(3-melhylbenzyl)-l,3,4-oxadiazolyl]caibonyI)-2Y5>- 
metfaylpropyljacetamide. Prepared in a similar manner as shown in Example 54. 
FAB MS[M+H] m/z; Calcd: 616, Found: 616. 

20 Example 59 - (CE-2 1 14) 1 -Acetyl-3-[(4-pyridyl)methylene] piperazine-2,5-dione-iV- 
[ 1 -(2-[5-(3-methylbenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S>-methylpropyl]acetamide. 
Prepared in a similar manner as shown in Example 54. FAB MS[M+H] m/z; Calcd: 
559, Found: 559. 

25 Example 60 - (CE-2144) 4-[l-Benzyl-3-(R;-benzyl-piperazine-2,5,-dione]-iV-[l-(2-[5- 
(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(2f^-methylpn^yl]acetamide. 

To a mixture containing 2.20 g (16.48 mmol) of iV-chlorosuccinimide in 100 
mL of anhydrous toluene under a nitrogen atmosphere at O^'C was added 2.1 mL 
(28.59 mmol) of dimethyl sulfide. The reaction was cooled to -25°C using a carbon 

30 tetrachloride/dry ice bath, followed by the addition of a solution containing 2.5 g 
(4.10 mmol) of 4-[l-benzyl-3-(3y-benzyl piperazine-2,5,-dione]-;^-[l-(2-[5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]hydroxymethyl)-2-^-melhylpiDpyl]acetanude in 15 
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niL of toluene. The reaction was allowed to stir at -2S'*C for 2 hours, followed by the 
addition of 4.0 mL (28.70 mmol) of trietfaylamine. The cold bath was removed and 
the reaction allowed to wazm to room temperature and maintained for 30 minutes. 
The reaction was diluted with ethyl acetate and washed with water. The oiiganic phase 
5 was dried over magnesium sulfate. Filtration, removal of solvent under reduced 
pressure, and column chromatography of the residue on silica gel with 5% 
methanol/dichloromethane afforded 2.27 g of a light brown solid which was further 
purified via preparative HPLC to give 350 mg (14.4%) of the title compound. FAB 
MS [M+H]m/z; Calcd: 608, Found: 608, 

10 

The intermediate 4-[l-benzyl-3>(3^-benzyl piperazme-2,5,-dione]-;V-[l-(2-[5- 
(3-methylbenzyl>l,3,4-oxadiazolyl]hydroxymethyl)-2-(2t)-methylpropyl]acetaniide 
was prepared as follows: 

a. J'Benzyl-3'(R)-benzyl piperazine-2.5-dione-4-t-butyl acetate. 
15 To a solution containing 7,0 g (23.78 mmol) of 1 -benzyl-3-fK>-benzyl 

piperazine-2,5-dione described by Steele, et al. {J. Biorg, Med, Chetn. Lett., 5:47 
(1995)) in 125 mL of DMF under a nitrogen atmosphere was added 5.30 mL (35.89 
mmol) of /-butyl bromoacetate and 6.80 g (29.34 mmol) of silver oxide. The reaction 
was heated to 50°C overnight, diluted with ethyl acetate and washed with water. The 
20 organic phase was dried over nu^esiumsul&te. Filtration, removal of solvent under 
reduced pressure and column chiomatogrephy of the residue on silica gel with 50% 
ethyl acctate/hexane afforded 7.74 g (79.7%) of the title compound as a white solid. 
FAB MS[M+H]m/z; Calcd:409,Found::409. 

b. I-Ben^l-3-(R)-benzyl--4-carboxyntethylene--piperazine'2,5-dione. 
25 To a solution containing 7.70 g (1 8.85 mmol) of l-Benzyl-3-(R>benzyl 

piperazine-2,5-dione-4-/-butyl acetate in 300 mL of dichoromethane under a nitrogen 
atmosphere at 0°C was added 19.0 mL(191.30 mmol) of trifluroacetic acid. The 
reaction was allowed to warm to room temperature ovemigiht The solvent was 
removed under reduced pressure and the residue dissolved in ethyl acetate and washed 
30 withwat^. The organic phase was dried over magnesitun sulfate. Filtration and 
removal of solvent under reduced pressure afforded 6.69 g of product FAB 
MS[M+H]m/z5 Calcd:353,Found:353. 



wo 98/24806 



FCr/nS97/21636 



c. 4-[l'Benzyl-3(R)-benzyl piperazine-2,5, -dioneJ-N~f I-(2-[5-(3- 
methylbenzyl)-1.3A-oxadiazolyl]hydn>xymethyl)-2'(S)-methylpropyl]acet^ 

To a solution containing 2.0 g (5.68 mmol) of l-Ben2yl-3-('jy-benzyl-4- 
caiboxymethylene-piperazine-2,S-dione in 100 mL of didiloiometfaane and 2 mL of 
S DMF under a nitrogen atmosphere at 0**C was added 2.0 g (7.86 mmol) of BOPCI and 
1.50 mL (8.62 mmol) of DIEA. After stirring for 30 minutes, a solution containing 
1.80 g (5.7 mmol) of l-[2-(5-[3-methylben^l])-13,4-oxadiazolyl]-2-(S)-amino-3- 
methylbutan-l^ol hydrochloride in 10 mL of dichloromethane and 4.0 mL (22.99 
mmol) of DIEA. The reaction was allowed to stir at 0*'C ovemight, diluted with 
1 0 dichloromethane and washed with water. The organic phase was dried over 

magnesium sulfate. Filtration, removal of solvent under reduced pressure and column 
chromatography of the residue on silica gel with 7% methanol/ dichloromethane 
afforded 2.69 g (77.7%) of product. FAB MS[M+H]m/z; Calcd:610. Found: 610. 

15 Example 61 - (CE-2128) 4-[l-Benzyl-3-(2t)-benzylpipOTazine-2,5,-dione]-;V-[H2-[5- 
(3-methylbenzyl)-l,3»4-oxadiazolyl]carb<myl)-2-(S>-methylpropyl]acetamide. 
Prqiared in a similar manner as ^own in Example 59. FAB MS[M+H]m/z; 
Calcd:608. Found: 608. 

20 Example 62 - (CE-2 1 46) 4-[ 1 -Benzyl-3-(K;-benzylpiperazine-2,5,-dione]-iV-[ 1 -(3-[5- 
(3-trifluoromethylbenzyl)-l^,4-oxadiazolyl]carbonyl)-2-(''5^-niethylpropyl]acetamide. 
Prepared in a similar manner as shown in Example 59. FAB MS[M+H]m/z; 
Calcd:662, Found: 662. 



25 Example 63 - (CB-2129) 4-[l-Benzyl-3-ta9-ben2ylpipera2ine-2^,-dione]-JV^[l-(3-[5- 
(3-1rifluorometfaylben2yl)<l^,4-oxadiazolyl]caifoonyl>-2-(2t^-metfaylpropyl]acetamide. 
Prepared in a similar manner as shown in Bxanqsle 59. FAB MS[M+H]m/z; 
Calcd:662, Found: 662. 



30 Example 64 - (CE-2 133) 4-[ l-Benzyl-3-f5:)-benzylpiperazine-2,5,-dione]-i\^[ 1 -(3-[5- 
(2-dimethylaminoethyl)-l,2,4-oxadiazolyl]carbonyl)-2-(^iS>methylpropyl]acetamide. 
Prepared in a similar maimer as shown in Example 59. FAB MS[M+H]m/z; 
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Calcd:575, Found: 575. 

Example 65 - (CE-2084) 4-[l-Methyl-3-^,.!9-pheny^ipa:azme-2,5,->dioae]-i^-[l-(3- 
[5-(3-trifluoroinethylbetizyl)-l^,4-oxadiazolyl]caibonyl)-2-(^- 
5 methy^ropyljacetamide. Prepared in a simitar manner as shown in Example 59. 
FAB MS[M+H]m/z; Calcd:572. Found: 572. 

Example 66 - (CE-2106) 4-[l-Methyl-3-(K,5>phenylpipcrazine-2,5,-dionc]-N-tl-(2. 
[5-(3-mcthylbenzyl)-l,3»4-oxadiazolyl]caibonyl)-2-('5>methylpropyl]acetamide. 
10 Prepared in a similar manner as shown in Example 59. FAB MS[M+H]m/z; 
Calcd:518, Found: 518. 

Example 67 - (CE-2162) 4-[l-(2-N-Morpliolino ethyl)-3-(R)-benzyl pipa:azin&-2,S,- 
dione]-^^[l-(2-[5-(3-methylben2yl)-13,4-oxadia2olyl]caibonyl>2-^«5»- 
15 methylpropyljacetamide. Prepared in a similar maimer as shown in Exan^le 59. 
FAB MS[M+H]m/z; Calcd:631, Found: 631. 

Example 68 - (CE-2149) 5-^».'y;-Phenyi-2,4-imidazolidinedione-A41-(2-[5-(3- 
methylbenzyI)-l,3,4-oxadiazolyl]carbonyl)-2-(aS^-methylpiopyl]acetami^ 
20 To a mixture containing 0.28 g (2.10 mmol) of iVH^hlorosuccinimide in 50 mL 

of anhydrous toluene under a nitiogen atmosphere at 0°C was added 0.23 mL (3. 13 
mmol) of dimethyl sulfide. The reaction was cooled to -25''C using a carbon 
tetrachloride/diy ice bath, followed by the addition of a solution containing 0^6 g 
(0.52 mmol) of 5-(J^,5;-phenyl-2,4-^midazolidinedione-^^[l-(2-[5(3-methylbenzyl)- 
25 1 ,3 ,4-oxadiazolyl3hydroxymethyl)-2-(2^-methylpropyl3acetamide in 1 0 mL of toluene. 
The reaction was allowed to stir at -25*C for 2 hours, followed by the addition of 
0.30 mL (2.15 mmol) of triethylamine. The cold bath was removed and the reaction 
allowed to warm to room temperature and maintained for 30 minutes. The reaction 
was diluted with ethyl ac^te and washed with water. The organic phase was dried 
30 over magnesium sul&te. Filtration, removal of solvent under reduced pressure and 
column chromatography of the residue of silica gel with 10% 
metfaanol/dichloromediane, followed by preparative HPLC gave 120 mg (47.2%) of 

^5- 
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the title compound. FAB MS[M+H]m/z; Calcd:490, Found: 490. 

The intermediate 5-(7?,5>phenyl-2,4-iraidazolidinedione-A^-[l-(2-[5(3- 
methylbenzyl)-13,4K)xadia2»lyl]hydioxymethyl>2-f5>methylpropyl]acetamide was 
prepared as follows: 

S fL (R)-N-(Ethoxy carbonylmethyl)'N*'(l-methaxy carbonyl-2-phenyl)urea. 

To a solution containing 18.45 g (91.49 mmol) of (K>-2-phenylglycine 
methylester in 250 mL of ethyl acetate and 13.4 mL (96.12 nunol) of triethylamine 
under a nitrogen atmosph«e at 0°C was added 10 mL (91.49 mmol) of ethyl 
isocyanatoacetate. After stirring for Ih, the reaction was diluted with ethyl acetate 
1 0 and washed with water. The organic phase was dried over magnesium sulfate. 

Filtration and removal of solvent under reduced pressure afforded 29.28 g (97.6%) of 
product as a white solid. FAB MS[M+H]m/z; Calcd: 235, Found: 235. 
b, (R)-5~Phenyl-3-carboxymethyI hydantoin. 
A mixtoie containing 29.28 g (99.49 mmol) of C/y-iV-(ethoxy 
1 5 caibonylmethyl)-^ -(1-methoxy caifoonyl-2-phenyl)urea in 500 mL of concentrated 
hydrochloric acid was heated to reflux overnight The reaction mixture was cooled to 
room temperature and extracted with ethyl acetate. The oiganic phase was dried over 
magnesium sulfate. Filtration and removal of solvent under reduced pressure afforded 
14.01 g (60%) of the title compound. FAB MS [M+H] ra/z; Calcd: 295, Found: 295. 
20 c. 5-(KS)-phenyl-2, 4~imidazolidinedione-N-fJ-(2'f5(3-methylbenzyl)- 

l,3,4-oxadiazolyl]hydroxymethyl)-2-(S)-methylpropyl]acetamide 

To a solution containing 2.55 g (10.89 mmol) of (32>-5-phenyl-3- 
caifooxymethyl hydantoin in 100 mL of dichloiomethane and 10 mL of DMF under a 
nitrogen atmosphore at O^C was added 2.30 g (12.00 mmol) of EDCI and 1.62 g 
25 (1 1 .99 mmol) of HOBT. After stirring 30 minutes, a solution containmg 4.43 g 
(14.21 mmol) of l-[2-(5-[3-mcthylbenzyl3)-l,3.4-oxadiazolyl]-2-(a?;-amino-3- 
methylbutan-l-ol hydrochloride in 20 mL of dichloromethane and 4.78 mL (43.50 
mmol) of NMM. The reaction was allowed to warm to room temperature overnight, 
diluted with dichloromethane and washed with water. The organic phase was dried 
30 over magnesium sulfate. Filtration, removal of solvent under reduced pressure and 
column chromatography of the residue on silica gel with 50% 
acetone/dichlorometfaane afforded 1.90 g (35.5%) of the title compound. FAB MS 
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[M+H] m/z; Calcd: 490, Found: 490. 

Example 69 - (CE-21S4) S-(;^-Ben3Eyl-2Aimi<^Udinedione-Ar-[l-(2-[S-(3- 
metfaylbenzyl)-! 3>4K>xadiazolyl]caxbonyl)-2-f^-methyl^n>pyl]acetamide. Prepared 
5 in a similar manner as shown in Exanq>le 67. FAB MS [M+H] m/z; Calcd: 504, 
Found: 504. 

Example 70 - (CE-2142) 5-^>Benzyl-2,4-imidazolidinedione-7/-[l-(2-[5-{3- 
methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-f5>-methylpropyl]acetamide. Prepared 
10 in a similar manner as shown in Example 67. FAB MS [M+H] m/z; Calcd: 504, 
Found: 504. 

Example 71 - (CE-2141) 5-(2^-&enzyl-2,4-imidazolidinedione-AH;H3-[5"(3- 
trifiuoiomethylbenzyl)-l»2,4H3xadiazolyl]caibonyl)-2-^-melfaylpropyl]acetamide. 
15 Prepared in a similar manner as shown in Example 67. FAB MS [M+H] m/z; Calcd: 
558, Found: 558. 

Example 72 - (CE-2155) 5-r'5>Ben2yl-2,4-imidazolidinedione-A^-[l-(3-[5-(3- 
trifluon)methylbenzyl)-l,2,4-oxadiazolyl]caibonyl)-2-(25)-methylpropyl]acctan^ 
20 Prepared in a similar manner as shown in Example 67. FAB MS [M+H] m/z; Calcd: 
558, Found: 558. 

Example 73 - (CE-2151) l-BenzyU4-(K>benzyl-2,5-imidazoUdinedione-A^[l-(2-[5- 
(3-methylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(^.^-methylpropyl]acetamide. 
25 Prepared in a similar manner as shown in Example 67. FAB MS [M+H] m/z; Calcd: 
594, Found: 594. 

Example 74 - (CE-2150) l-Benzyl-4-(K>ben:^l-2,5-imidazolidinedione-M-[l-(3-[5- 
(3-trifluonmiethylbenzyI)-l,2,4-oxadiazolyI]caibonyl)-2-(S;i-methylpropyI]a^ 
30 Prepared in a similar manner as shown in Example 67. FAB MS [M+H] m/z; Calcd: 
648, Found: 648. 
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Example 75 - (ONO-PC)-698) 2-[5-(Benzyloxycaitonyl)aimno-6-oxo-2-(4- 

fluon)phenyl)-l,6-dihydn>-l^yriimdmyi]-N-{l-(^^ 

oxadiazolyl]caitx>nyl)-2-(S>4nelhylpropyl]acetaimde. 

To a mixture containins 410 mg (0.744 mmoi, 77% purity) of Dess-Martiii 
5 Reagent (l,l,l-triacetoxy-l,l-dihydn>-l^,beiiziodoxol-3-(lH)-onc) in 4 mL of 
dichloromethane was added dropwise a solution containing 410 mg (0.676 mmol) of 2- 
[5-benzyloxycarbonyl)aniino-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydn>- 1 -pyrimidinyl]-N- 
[l-(2-[5-tert-butyl-13,4-oxadiazolyl]hydroxyraethyl)-2<S)-niethylpropyl]acetanude in 
S mL of dichloromethane. The reaction mixture was allowed to stir for 1 hour. The 
10 reaction was quenched by addition of water, extracted with ethyl acetate (x2). The 
extract was washed with water and a saturated sodium chloride solution. The organic 
phase was dried over anhydrous sodium siilfate, filtered and evirated under reduced 
pressure. The residue was purified by column chromatogr^hy on silica gel using a 
elution of 33% ethyl acetate/hexane to afford 372 mg of the tittle compoimd. APCI, 
1 5 Pos, 40V [M+H] m/z; Calcd: 605, Found: 605. 

The intermediate 2-[5-(Benzyloxycaifoonyl)amino-6-oxo-2-{4-fluoiophenyl)> 
l,6-dihydro-l-pyrimidinyl]TN-[l-(2-[5-teit-butyl-13,4K>xadiazolyl]hydroxymethyO^^ 
(S)-methylpiY}pyI]acetamide was prepared as follows: to a solution containing 265 mg 
(1,01 mmol) of [l-[5-tert-butyl-l,3,4-oxadiazol-2-yl]-2-{S)-amino-l-hydroxy-3- 
20 methylbutane hydrochloride and 336 mg (0.843 mmol) of 5- 
[(Benzyloxycarbonyl)amino]-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 - 
pyrimidinyljacetic acid {J. Med. Chem., 38:98-108 (1995)) in 2 mL of anhydrous DMF 
was added 15S mg (1.01 mmol) of HOBT and 231 mg (1.01 mmol) of EDCi. The 
mixture was cooled to 0 *C and 0.1 1 mL (1.0 mmol) of NMM was added dropwise and 
25 the reaction mixture was allowed to stir for 3 hours. The reaction was quenched by 
addition of water and extracted with ethyl acetate (x3). The extract was washed with 
aqueous 10% citric acid solution, a saturated sodium hydrogoicaibonate solution and a 
saturated sodium chloride solution. The organic phase was dried over anhydrous 
sodium sul&te, filtered and evaporated under reduced pressure. The residue was 
30 purified by column duomatography on silica gel using a gradient elution of 0 to 1% 
methanol/dilorofomi to afford 418 mg of the tittle compound. APd, Pos, 40V [M+H] 
m/z; Calcd: 607, Found: 607. 
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Example 80 - (ONO-PO-690) 2-[5-(Benzyloxycaibonyl)ainino-6-oxo-2-(4- 
fluorophenyl)-l,6Kiil:tydro-l-pyriiiddmyl]-N-[l-(2^ 

oxadiazolyl]cartK>nyl)-2-(S)-methylpropyl]acetaimde was prepared in a ^ilar manner 
to Exan^le 75. APCI. Pos, 40V [M+H] m/z; Calcd: 667, Found: 667. 

5 

Example 81 - (ONO-PO-697) 2-[5-(Benzyloxycaibonyl)amino-6-oxo-2-(4- 
fluorophenyl>l,6-dihydro-l^?yrinudinyl]-N-^H2-[5-phei^l-13,4- 
oxadiazolyl]caxbonyl)-2-(S)-mediylpiopyl]acetaxnid6 wa$ prepared in a similar nianner 
to Example 75. El, Pos, [M+H] m/z; Calod: 624, Found: 624. 

10 

Example 82 - (ONO-PO-716) 2-[6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l-pyrimidinyl]> 
N-[ 1 -(2-[5-/e/t-butyl- 1 ,3,4-oxadiazolyl]caibonyl)-2-(S)-methyIpn)pyl]acetamide was 
prepared in a similar manner to Example 75. APCI, Neg, 40V [M-H] m/z; Calcd: 454, 
Found: 454. 

15 

Example 83 - (ONO-PO-722) 2-[6-oxo>2-(4-fluorophenyl>l,6-dihydro-l'pyzinudinyl]- 
N-[l-(2-[5-(a,a-dimetfayIben^I)-l,3,4-oxadiazDlyl]carbonyl>-2-(S)- 
methylpropyljacetamide was pr^arcd in a similar manner to Example 75. APCI, Neg, 
40V [M-H] m/z; Calcd: 516, Found: 516. 

20 

Exan^le 84 - (ONO-PO-727) 2-[6-OKO-2-(4-fluon>pheii^)-l,6-dihydn>-l'pyrimidinyl]- 
NH;i<245-terf4)utyl-l,3,4-oxadiazolyl]caibonyl>2-(R>melhylpropy^ was 
prepared in a similar mamier to Example 75. APCI, Pos, 40V [M+H] m/z; Calcd: 456, 
Found: 456. 

25 

Example 85 - (ONO-PO-730) 2-[6-oxo-2-phenyl-l,6-dihydro-l-pyrimidinyl3-N-[l"(2- 
[5-lert-butyl-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide was pr^ared in 
a similar manner to Example 75. APCI, Neg, 40V [M-H] m/z; Calcd: 436, Found: 436. 

30 Example 86 - (ONO-PO-731) 2-[6-oxo-2-phenyl-l,6-dihydro-l-pyrimidinyI]-N-[l-(2- 
[5-(a,a-dime(hyIbenzyl)-l ,3.4-oxadiazolyl]carbonyl)-2-(S>methylpropyl]acetamide was 
prqjared in a similar manner to Example 75. APCI, Neg, 40V [M-Hj m/z; Calcd: 498, 
Found: 498. 

^1 
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Example 87 - (ONO-PO-732) 2-[6-oxo-2-^henyl-l,6-dihydio-l-pyninidmyl]-N-[l-<2' 

was prepared 

in a similar manner to Example 75. APCI, Pos, 40V [M+H] m/^ Calcd: 438. Found: 
5 438. 

Example 88 - (ONO-PO-734) 2-[6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l-pyrimidinyI]- 
N-[l-(2-[5-(l-methylcyclopropyl)-l,3,4-oxadiazolyl]caibonyl>2-{S)- 
metfay^iropyl]acetamide was prepared in a similar manner to Example 75. APd, Pos, 
10 40V [M+H] To/z; Calcd: 454, Found: 454, 

Example 89 - (ONO-PO-735) 2-[6-Oxo-2-phenyl-l,6-diliydiD-l-pyrimidinyI]-N-[l-(2- 
[5-( 1 -methy Icy clopropyl)- 1 ,3 ,4-oxadjazolyl]caibonyl)-2-{S)-methylpropyl] acetamide 
was prqiared in a similar manner to Example 75. APCI, Pos, 40V [M+H] m/z; Calcd: 
15 436, Found: 436. 

Example 90 - (ONO-PO-737) 2-[6-oxo-2-phenyl-l,6-dihydro-l-pyiimidinyl]-N-[l-(2- 
[5-rerr>butyl-l,3,4-<>xadiazolyl]caiiKmyl)-2-<R,S>methylpropyl] was pr^ared 

in a similar manner to Example 75. APCI, Pos, 40V [M+H] m/z; Calcd: 438, 
20 Found:438. 

Example 91 - (ONO-PO-696) 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyrimidinyl]-N-[ 1 -(2-[5-fe/t-butyl-13,4-oxadiazolyl]caibonyl)-2-(S)- 
methylpropyl]aoetamide. 

25 To a mixtoie containing 296 mg (0.49 mmol) of 2-[S- 

(benzyloxycaibonyl)ainino-6<)xo-2'<4-fluorophenyl)- 1 ,6-dihydro-l -pyrinii^ 
(2-[5-rcr/-butyl-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide and 0.32 mL 
(2.9 mmol) of anisole in 8 mL of dichlorometbane at 0<»C was added dropwise a 
solution containing 392 mg (2.9 mmol) of aluminum chloride in 4 mL of nitromethane. 

30 The reaction mixture was allowed to stir for l.S hours, quenched by addition of ice 
water, extracted with ethyl acetate (x3). The extract was washed with water and a 
saturated sodium chloride solution. The oiganic phase was dried over anhydrous 
magnesium sulfate, filtered and ev^orated under reduced pressure. The residue was 

\0O 
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purified by column chromatogFaphy on silica gel using a elution of 66% ethyl 
aoetate/hexane to afford 175 mg of the tittle compound as a white solid. APCI, Pos, 
40V [M+H] m/z; Calcd: 471. Found: 471. 

5 Example 92 - (ONO-PO-691) 2-t5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyriniidinyl]rN-[l-(2-[5-(a,a-dimethylben2yl>l,3,4-oxadiazolyl3caihonyl^ 
methylpiopyl]acetatnide was prq>ared in a similar mann^ to Example 91. FAB, Pos, 
[M+m m/z; Calcd: 533, Found: 533. 

10 Example 93 - (ONO-PO-692) 2-[5-Aniino-6^xo-2-(4-fluorophei^l)-l,6-dihydro-l- 

pyrimidinyl]-N-[ 1 -(2-[5 -(a,a-dimethyl-3 -methylbenzyl)-! ,3 ,4-oxadiazolyl]carbonyl)-2- 
(S)-methylpropyl]acetamide was prepared in a similar manner to Exan^le 91. FAB, 
Pos, [M+m m/z; Calcd: 547, Found: 547. 

15 Example 94 - (ONOPO-693) 2-[5-Amino-6-oxo-2-<4-fluoiophenyl>>l,6-dihydiio-l- 
pyiimidinyl>N-[l-<245K3-methylbenzyl)-13,4-oxadiazolyl]caibonyl)-2-(^^ 
methylpiopyl]acetamide was prqiared in a similar manner to Example 91. FAB, Pos, 
[M+H] m/z; Calcd: 519, Found: 519. 

20 Example 95 - (ONO-PO-694) 2-[5-Aniino-6-oxo-2-(4-fluorophenyI)-l,6-dihydro-l- 
pyrimidinyl]-N-[l-(2-[5-phenyl-l,3,4-oxadiazolyl]carbonyl>2-(S)- 
melhylpit^ljacetamide was prepared in a similar mannra- to Example 91. APCI, Pos, 
40V [M+H] m/z; Calcd: 491, Found: 491. 

25 Example 96 - (ONO-PO-695) 2-[5-Ammo-6>oxo-2-(4-fluorophenyl)-l,6-dihydio-l- 
pyriniidinyI]-N-[ 1 -(2-[5-(3-pyridyl)-l ,3 ,4-oxadia2x>lyl]caibonyl)-2-(S)- 
methylpropyljacetamide was prqiared in a similar manner to Example 91. APCI, Pos, 
40V [M+HJ m/z; Calcd: 492, Found: 492. 

30 Example 97 - (ONO-PO-699) 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l- 
pyrimidinyl]-N-[l-(2-[5-(4-me(hoxyphcnyI)- 1 ,3,4-oxadiazoIyl]carbonyI)-2-(S)- 
methylpropyl]acetamide was prepared in a similar manner to Exan^le 91. FAB, Pos 
[M+H] m/z; Calcd: 521, Found: 521. 
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Example 98 - (ONO-PO-701) 24S-Amino-6-oxo-2-<4-fluorophenyl)-l,6-dihydio-l- 
pyriimdinyl]-N-[l<2-[S-(a,a--dimethyl>3,4-dihyd^ 

oxadiazolyl]caibonyl>2-(S)-metfa^nopyl]aoetamide was piepared in a similar maimer 
5 to Example 91 . APCI, Pos, 40V [M+H] m/z; Calcd: 565, Found: 565, 

Example 99 - (ONO-PO-703) 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydio-l- 
pyTimidinyl]-N-[l-(2-[5-benzyl-l,3,4-oxadia2olyl]cait)onyl)-2-(S)- 
methylpiopyl]acetamide was prepared in a similar manner to Example 91. APCI, Pos, 
10 40V [M+H] m/z; Calcd: 505. Found: 505. 

Example 100 - (ONOPO-704) 2-[5-Amino-6-oxo-2-<4-£luorophenyl)-l,6-dihydn>-l- 
pyrimidinyl]-N-[ 1 -{2-[5-methyH ,3,4-oxadiaZDlyl]caibonyl)-2-(S)- 
methyIpropyl]acetamide was prepared in a similar manner to Example 91. FAB, Pos 
1 5 [M+H] m/z; Calcd: 429, Found: 429. 

Example 101 - (ONO-PO-705) 2-[5-Amino-6-oxo-2-(4>fluon>phenyl)-l,6-dihydK>-l- 
pyrimidinyl]-N-[i-(2-[5-isopn>pyl-13>4-K3xadiazolyl]caibonyl)-2-(S)' 
methylpropyl]acetamide was prqpared in a similar manner to Example 91. APCI, Pos, 
20 40V [M+H] m/z; Calcd: 457. Found: 457. 

Example 102 - (ONO-PO-706) 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydio-l- 
pyrimidinyl]-N-[ 1 -(2-[5-butyl-l ,3,4-oxadiazolyl]caibonyl)-2-(S)- 
methylpropyl]acetamide was pr^iared in a similar manner to Exanq>le 91. FAB, Pos 
25 [M+H] m/z; Calcd: 471. Found: 471, 

Example 103 - (ONO-P0707) 2-[5-Amino-6-oxo-2-phenyi-l,6-dihydro-l- 
pyrimidinyl]-N-[l-(2-[5-/ert-butyl-l,3,4-oxadiazolyl]caibonyl)-2-<S)- 
methylpropyljacetamide was prepared in a similar manner to Example 91. FAB, Pos 
30 [M+H] m/z; Calcd: 453, Found: 453. 

Example 104 - (ONO-PO-711) 2-[5-Amino-6-oxo-2^henyl-l,6-dihydR>-l- 
pyiinudinyl]-N-[l-<2-[5Hi,asiimethybenzyl-l,3,4-oxadiazolyl]carbonyl)-2-(^ 

CO 
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me(hylptopyl]acet3inide was prepared in a similar manner to Example 91. FAB, Pos 
[M+H] m/z; Calcd: 515, Found: 515. 

Example 105 - (ONO-PO-712) 2-[5-Animo-6K)xo-2-(3-pyridyl)-l,6-dihydro-l- 
5 pyrimidinyl]-N-[l-(2-[5-tert-butyl-l,3,4-oxadiazolyI]carbonyl)-2-(S)- 

methylpropyljacetamide was prepared in a similar manner to Bxample 91. APCI, Pes, 
40V [M+H] m/z; Calcd:454, Found:454. 

Example 106 - (ONO-PO-714) 2-[5-Amino-6-oxo-2<4-fluo]xyphenyl)-l,6Kiihydio^l- 
10 pyrimidinyl]-N-[l -{2-[5-(l-niethylcycl(qiixq>yl)-l,3,4^ 

methylpropyl]acetamide was prepared in a similar mamiar to £xanq)le 91. APCI, Pos, 
40V [M+H] m/z; Calcd: 469, Found: 469. 

Example 107 - (ONO-PO-715) 2-[5-Amino-6-oxo-2-(3-pyridyl)-l,6-dihydro-l- 
15 pyri^lidinyl]-N-[l-(2-[5-<o,a■^Iimethylben2yl>13,4-oxadia2olyll 

methylpropyl]acetamide was prepaied in a similar manner to Example 91. APCI, Pos, 
40V [M+H] mfz; Calcd: 516, Found: 516. 

Example 108 - (ONO-PO-718) 2-[5-Amino-6-oxo-2-(4-£luorophcnyl>l,6-dihydro-l- 
20 pyrinudinyl]-N-[l-<2-[5-tert-butyl-l,3,4-oxadiazolyl]caibonyl)-2-(R)- 

methylpropyl]acetamide was pr^ared in a similar manner to Example 91. APCI, Pos» 
40V [M+H] m/z; Calcd: 471, Found: 471. 

Example 109 - (ONO-PO-721) 2-[5-Amino-6-oxo-2-<4-fluorophenyl)-l,6-dihydio-l- 
25 pyrimidinyI]-N-[l<2-[5-(a,a-<limetfaylben2yl)-l,3,4K)xadiazoIyI]carbonyl)-2-(R^ 

metfaylpropyljacetamide was prq^ared in a similar manner to Example 91. APCI, Pos, 
40V [M+H] m/z; Calcd: 533, Found: 533. 

Example 110 - (ONO-PO-728) 2-{5-Anmio-6-ox0-2-phenyl-l,6-dihydn>-l- 
30 pyrimidinyl3-N-[l-(2-[5-(l--melhylcyclopropyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)- 

methylpropyl]acetamide was prepared in a amilar manner to Example 91. APCI, Neg, 
40V [M-H] m/z; Calcd:449, Found:559. 
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Example 111 - (ONO-PO-729) 2-^5-Amino-6-ox<>-2-pheiiyl-l,6-dihydro-l- 
pyrimidmyl]rM-[l<2-[S-/erf-butyl-13»4-oxadiazolyl]caitonyl>2^ 
metfaylpiopyl]acetamide was prepared in a similar manner to Exanq)le 91. APO, Pos, 
40V [M+H] m/z; Calcd:453, Found:453. 

5 

Example 112 - (ONO-PO-733) 2-[5-Amino-6-oxo-2-<4-fluorDphenyl)-l,6-dihydio-l- 
pyrimidinyl]-N-[l-(2-[5-/«rt-butyl-l^,4-oxadiazolyl]caibonyl>-2-(R,S> 
methylpiopyl]acetamide was prepared in a similar manner to Example 91. APCI, Pes, 
40V [M+H| m/z; Calcd:471. Foimd:471 . 

10 

Example 113 - (ONO-PO-736) 2-[5-Amino-6-oxo-2-<4-fluon>phenyl)-l,6-dihydio-l- 
pyrimidinyl]-N-[l -(l-iS-tert-hutyU 1 ,3,4-oxadiazolyl]carbonyl)-2-(R,S)- 
methylpropyljacetamide was prepared in a similar manner to Example 91. APCI» Pos, 
40V [M+H] m/z; Calcd:453, Found:453. 

15 

Example 114 - (ONO-PO-700) 2-[S-Amino^xo-2-<4-fluoH)phenyl)-l,6-dihydro-l- 

pyrinudinyl]-N-[l-(2-[5Ka>a-<]imetl^lO,4-me1hylenedioxyben2yl>13 

oxadiazolyl]caibonyl>-2-(S)-methylpropyl]acetamide 

To a mixture containing 66 mg (0.093 mmol) of 2-[5- 

20 (benzyloxycarbonyI)amino-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro-l -pyrimidinyl]-N-[l- 
(2-[5-(o^a-dimethyl-3,4-methylenedioxyben2yl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide (the compomid prq>ared in a similar manner to Example 75) 
was added 2.5 mL of 30% hydrobromic acid in acetic acid solution. The iieaction 
mixture was allowed to stir for 1 hour, quenched by addition of ice water, extracted with 

25 ethyl acetate (x3). The extract was washed with water (x2) and a saturated sodium 
chloride solution. The oiganic phase was dried over anhyudrous sodimn sulfate, filtod 
and evaporated under reduced pressure. The residue was purified by column 
chromatogK^hy on silica gel using a gradient elution of 0 to 1% methanol/chloroform to 
afford 41 mg of the title compound. Bl, Pos, [M+] m/z; Calcd:576, Found:576. 

30 

Example 115 - (ONO-PO-702) 2-[5-(Methylsulfonyl)amlno-6-oxo-2-(4-nuorphenyl)- 
l,6-dihydro-l-pyrinudinyl]-N41<2-[5-(3-methylbenzyl)-l^,4K>xadiazolyl]caibonyl)-2- 
(S)-methylpropyl]acetamid6 
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To a mixture oontaining 187 mg (0.36 mmo]) of 2-[5-amiiio-^-oxo-2-(4- 
fluorophenyl>l,6-djhydn>-l-pfyiiinidinyl]-N^ 

oxadiazolyl]caibonyl)-2-(S)-inethylpropyl]acetamide (tiie compound prq>ared in 
Example 25) in 3.5 mL of pyridine at 0«C under an atmosphere of argon was added 

5 0.028 mL (0.36 mmol) of mesyl chloride. The reaction mixture was allowed to stir for 
17 hours at room temperature, 15 hours at 50*>C and 1 hour at 70'»C. The reaction 
mixture was quenched by addition of ice water, extracted with didtdoiDmetfaane. The 
retract was wa^ed wilfa a saturated sodium chloride solution. The organic phase was 
dried over anhydrous sodium sul&te, filtered and evaporated under reduced pressure. 

10 Hie residue was purified by column chromatogr^y on silica gel using a gradient 
elution of 50 to 66% ethyl acetate/hexane to afford 60 mg of the tittle compound. APO, 
Pos, 40V [M+H] m/z; Calcd: 597, Found: 597. 

Bxample 110— In Vitro Inhibition of Elastase 

1 5 The following protocol was used to determine inhibitory activity of ONO-PO 

series of compounds. The elastase used in the protocol was derived from human 
sputum (EISE). A moth«' solution of the HSB enzyme was prepared fix>m 
commercially available HSE (875 U/mg protein, SE-563, Elastin Product Co., Inc, 
Missouri, USA) by diluting with saline to 1,000 U/ml, which was further diluted to 2 

20 U/ml at 0°C prior to use. 

A solution was prepared by mixmg 100 \d 0.2 M HEPES-NaOH buffer (pH 
8.0), 40 fU 2.5 M NaCl, 20 fiim polyethyleneglycol 6000, 8 [tl distilled water, 10 fil 
of a DMSO solution of inhibitor and 2 pi solution of N-methoxysuccinyl-Ala- Ala- 
Pro- Val-p-nitroaniline (at concentrations of 100, 200 and 400 pM). The solution was 

25 incubated for 10 minutes at 37*C. To this was added an enzyme solution of HSE 
(elastase derived fiTom human sputum). The resulting mixture was subjected to the 
following rate assay. 

Optical density (SPECTRA MAX 250, Molecular Devices) at 405 nm due to 
p-nitroaniline generated by the enzyme reaction was measured at 37*C in order to 

30 measure the reaction rate during the period that the production rate of p-mtroaniline 
remains linear. The rate, mO.DVmin., was measured for 10 minutes at 30 second 
intervals immediately after the addition of the enzyme solution. IC50 values were 
determined by log-logit method and converted to K4 values by Dixson plot method. 



WO98Q4806 PCT/US97/21636 
The values are presented in Table 1 below. 



Table 1. 



v^uipouna 






Compound 






Compound 


K,(nM) 


yjri \l-r\J-oy\i 


"78 7. 






0 1Q 




ONO-PO-730 


23.5 


vliN KJ-rxJ'W/ 1 






\Jri\j-tr\j- 1 1 1 






ONO-PO-731 


4.02 




l.J/ 






ID.O 




ONO-PO-732 






O "71 

i.ll 




ONO-FO-V 1 3 


12 




ONO-PO-733 


11.8 










15.3 




ONOPO-734 


43.8 




11 O 




UNvJ-JrU- / ID 


3.34 




ONO-PO-735 


26.4 


UN U-r v>-oy O 


ti.M 






44,3 




ONO-PO-736 


6.43 








vJN\J-r<J- / 1 / 


jV.o 




ONO-PO-737 


36.3 


ONO-PO-098 


M.i I 






26.2 








21.Z 






o3d.3 






IIS 




/*VKTrt Prt Tin 






ONO-PO-701 


2.98 




ONO-PO-721 


13.5 




ONO-PO-702 


1.78 




ONO-PO-722 


335 




ONO-PO-703 


2.25 




ONO-PO-723 


163.1 




ONO-PO-704 


14.0 




ONO-PO-724 


14.4 








ONO-PC)-705 


10.7 




ONO-PO-725 


4281.4 






ONO-PO-706 


6.76 




ONO-PO-726 


589.5 






ONO-PO-707 


3.59 




ONO-PO-727 


132.8 






ONO-PO-708 


729.9 




ONO-PO-728 


8.75 






ONO-PO-709 


25.7 




ONO-PO-729 


29.1 







5 CE compounds were tested as described in WO 96/16080. Results are 

presented in Table 2 below. As shown, the compounds of the invention are potent 
inhibitors of elastase, with certain compounds showing subnanomolar levels of 
inhibitory activity. 

10 Example 11 1 - Blood Level Screening 

The inhibitors were dissolved or suspended in polyethylene glycol (PEG), 
PEG-400 or PEGiHaOiEtOH at a concentration of 1 0 mg/ml. Un&sted male Sprague- 
Dawley rats were given an oral dose of this solution by gavage. Rats received 10 mg 
inhibitor/kg body weight in a volume of 1 ml/kg. After 1, 3 or 6 hr., the rats were 

1 5 killed with an overdose of urethane (2.5 g/kg; i.p.) and the blood collected in a 
heparinized tube via cardiac puncture. Red blood cells were separated from the 
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plasma by ooitrifugation. 

Dq|)ending on the inhibitor, one of four organics (ethyl acetate* toluene, 
isopropyl ether or methyl t-butyl ether) was used to extract the compound from the 
plasma. Inhibitor concentrations were measured by HPLC or LC/MS analysis. The 
5 results are presented in Table 2 below. Certain compounds of the invention 
demonstrate high levels of oral bioavailability as shown by their blood level 
concentrations over time. 



Example 1 12 - ExtracelluUir Matrix (ECM) Assay Procedure 

10 Forty-eight well plates on which extracellular matix had been established were 

supplied to Cortech by Dr. Simon's group at the State University of New York at 
Stony Brook. Briefly, the plates were prepared as follows: R22 rat heart smooth 
muscle cells were seeded into wells at 2.5 X 10'' cells/cm. The cells were fed every 4 
^ys with Eagle's Minimal Essential Media supplemented with fetal bovine serum, 

IS txyptose phosphate brofh, cefotaxime and streptomycin. At confluence, daily 
supplements of 50 ug/ml ascoibic acid were added for 8 to 10 days during the 
synthesis of the ECM layer. [^^Sjsulfate and [^HJproIinc were also added to the 
culture media to incorporate radiolabel into the matrix. Cells were later lysed with 
25mM NH4OH. Plates were washed three times with water and once with phosphate- 

20 buffeted saline containing 0.02% NaN,. Plates were stored at 4°C until use. 

Matrix degradation assays were performed as follows: 0.40 ml of Hanks 
balance salt solution (HBSS) containing 1 or 5 uM test inhibitor (final concentration; 
diluted from DMSO stock solution; <2% DMSO final, concentration) was added to the 
wells. After 30 minutes, 50 ul of a polymorphoneuclcocyte (PMN) suspension was 

25 added resulting in 5 X 10* cells/well. PMN's were stimulated with opsonized 

zymosan. Zymosan particles were washed and suspended in 0.5 ml human serum for 
1 hr at 37X:, voitexing every 15 min. The particles were th^ washed three times with 
HBSS and added to weUs at a ratio of 10 partides/PMN in a volume of 50 lU. After a 
4 hr incubation at 3TC, a 100 ul aliquot of the supernatant was withdrawn for 

30 scintillation counting. Following removal of the remaining supernatant, the residual 
ECM was solubilized with 0.5 ml 2M NaOH. The amount of tritium in this 
solubilized ECM was accessed by scintillation. ECM degradation data are expressed 
as (soluble counts released / total ECM counts) - (basal counts released without 
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PMN*s / total ECM counts). The results are presented in Table 2 below. 



Table 2. 





HNEKj 


ECM Data % Inhibitum 


Plasma Levels (^M) 


C£# 




loM 


SoM 


Ihr 


Shr 


6hr 


CE2048 


0.2 












CE2049 


0.5 












CE20SO 


1.84 












CE20S1 


1.56 












CE20S2 


0.37 












CE20S3 


0.41 












CE2054 














CE20SS 


0.49 








0.002 




CE2056 














CE2057 


U.J / J 












CE2058 














CE2061 


/ 1 UVIU 














U.J 












CE2064 


n Ail 




























n Qfi 




























oVJU 














A A 












CE2072 




64.8 


74.55 


0.277 


0.115 


0.061 


CE2073 
















1 












CE2075 














CE2076 














CE2077 




























CE2079 


J** 












CE2080 


62 












CE2082 


JO 












CE2083 


7"^ 
/ J 












CE2084 


133 












CE2087 


20 












CE2088 


66 






U.oUl 


0.755 




CE2089 ^ 


1.5 












CE2090 


2.7 












CE2091 


270 












CE2092 


6.3 












CE2093 


0.26 












€£2094 


10 












CE2095 


0.21 


60.43 


55.63 








CE2096 


0.79 












CE2097 


U5 












CE2098 


85 












CE2099 


1.9 








0.042 




CE2I0O 


0.069 


57.63 


56.56 




0.064 
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AA cot 


CI 1 o 
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1.238 
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i^taoi rut 
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lU.j 














12o 














0.13 












CcZlll 


OA 

20 








0.69 




















■aft 






1.835 


0.909 




i*^H « A 


25 














1 














76 












UJbzl 1 / 


586 














13.2 












CH2119 


in 












CH2120 


51 












CE2121 


28 












CE2I22 


63 












CB2123 


15 












CE2124 


0.033 














0.4 








0.011 




CE2126 


5 








0.161 




CE2127 


34 












CH2128 


64 












Ct2l29 


300 












CE2130 


2.1 




29.02 




0.162 




CE2131 


265 












CE2132 


23.5 












CU2133 


33000 












CE2l34 


2 


21.71 


25.724 




5.02 




Cc2I3j 


17,5 


0 


37 








CE2136 


104 












CE2137 


558 














294 












CcZ139 


41 












CcZMO 


204 














64 








0.005 




CUCSZ142 


8.7 














— rr< — 

ll.S 


























CE2145 


0.038 












CE2146 


67 












CE2147 


1600 












CE2149 


0.28 


51.275 


55.9 


0 


0 


0 


CE2I51 


59 


14.25 


-8.3 








CE2152 


0.24 












CE2154 


10 


54.6 


65.4 
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CE2155 


57 












CE21S6 


S12 












CE2157 


1.4 


9.96 


13.42 




3.81 




CE2159 


52 












CE2160 


260 












CE2161 


0.082 


25 


55 








CE2162 


10.6 








0.025 




CE2163 


0.75 


54.7 


64 




0316 




CE2164 


17 








0.034 




CB216S 


2.6 








0.067 




CE2166 


145 












CE2168 


0.15 












CE2170 


297 












CE2ni 


0.64 












CE2172 


2.2 








0.021 




CE2173 


6.S 


35.9 


47.1 








CE2174 


15a 


1.49 


18.3 


1.86 


0.97 




CE2176 


52 












CE2177 


0.016 


74.2 


76.78 


0.393 


0.41 


0 


CE2178 


0.29 




34 




0.185 




CE2179 


7.6 


48.8 


45.9 


1.229 


0.599 




CE2180 


44 












CE2181 


46 












CE2182 


54 












CE2183 


0.23 












CE2184 


8.2 


30.5 


32,4 




0.57 




CE2185 


0.27 












CE2186 


0.037 












CE2187 


42 












CE2189 


99 












CE2190 


29 












CE2191 


85 


2935 


30.5 








CE2192 


7.3 


40.8 


49.7 








CE2193 


36 












CE2194 


2.4 


41 


58.7 


1.11 


0.553 




CE2195 


10.6 












CE2196 


96 












CE2197 


4.8 












CE2198 


3-1 












CE2200 


13.7 












CE2202 


0.12 












CE2203 


79 








0.004 




CE2204 


7.4 








0.48 






37 








0.475 




CE2206 


8.7 


47.4 


62.3 








CE2207 


1.2 








0 




CE2208 


40 












CE2209 


36.4 








0 




CE2210 


22.7 












CE2211 


348 












CE2212 


124 
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0.14 








0.19 






0.92 








0 
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1.16 


0.83 


0.63 


^DO'^ 1 £. 

\ rFl/ii\\t 


. 4.1 


32.1 


37.15 


0.77 


0.47 


0.25 


CE2217 


5.5 


28.1 


41.2 


1.99 


0.521 




CE2218 


1.6 


30.5 


33.15 








Cii22l9 


537 












CH2220 


52 












CE2221 


34 












CE2223 


0,93 


34.15 


36.15 








CE2224 


1 


43.25 


66.S 


1.843 


1.943 


1.961 


Cb2225 


8.2 


30.85 


43.45 








CE2226 


10.3 


27-55 


52.25 








CE2227 


40 






1.276 


0,74 


0.962 


CE2228 


40 






0.714 


1.393 


0.409 


CE2229 


9.5 


31.25 


48.2 








CE2230 


2.6 


37.7 


37.8 




0 




CE2231 


16 






1.226 


0.787 


0.531 


CE2232 


0.15 






0.44 


0.44 


0.26 


CE2233 


41.6 


54.7 


55-4 


0.07 


0.065 


0.036 


CE2234 


796 


39.7 


35 








CE223S 


9.5 


19.75 


13.25 








CE2236 


7,1 


31.9 


31.75 








CE2237 


3 


34.6 


42.6 


1.02 


1.8 


0.84 


CE2238 


162 


10,1 


18.8 


2,573 


1.739 


1.028 


CE2239 


43 


11.9 


11.3 


1.46 


1.15 


0.71 


CE2240 


30 


16.8 


13.5 


1.12 


0.5 


0.29 


CE2241 


14 


18,6 


31.7 


0,598 


0.289 


0.078 


CE2242 


27 


29.4 


40.7 








CE2243 


11 


48 


54.9 


2.801 


2.104 


1.598 


CE2244 


78.5 
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24 


34.7 


39.3 








CB2246 


18.5 


-23 


32-6 


1.182 


0.837 


0.496 


CE2247 


62.4 


13.3 


21.2 


1.017 


0.572 


0.186 


CE2248 


3.1 


39.4 


63.2 


1.65 


1.58 


1.22 


CE2249 


13 


22,4 


42-4 


1.179 


0.704 


0.213 


CE2250 


6.9 


27.4 


48-6 








CE2251 


0.43 


54.1 


74.5 


1.63 


l.U 


0-73 


CB2252 


1.9 


45.4 


65.2 


0.114 


0.188 


0.1 


CE2253 


1] 


31,9 


45.9 


0.282 


0.246 


0.163 


CE2254 


2.4 


57.2 


58.4 


1.751 


1.575 


2.316 


CE2255 


18 


20.7 


42 










lo 
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47.0 


0.9 


0-33 


0,2 


CE2257 


30 


48.3 


61.4 








CE2258 


3.7 


42-9 


38.1 


1.624 


1.5 


1.212 


CE2259 


3.3 


43 


59.6 


0.597 


0.846 


0.502 


CE2260 


0.39 


68.3 


59.7 


3.532 


3.053 


1.894 


CE2261 


0.36 












CE2262 


0,42 












CE2263 


0.67 
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Example 113 - £r v/vo inhibition of elastase 

Sixty (60) minutes after the oral adminstration of an ixihibitor with an 
appropriate vehicle, a blood sample (0.9 ml) is collected through the abdominal aorta 
by a syringe containing O.l ml of a 3.8% sodium citrate solution. 

5 The blood sample is processed as follows: 60 jil of (final 0. 1 -1 mg/ml) a 

suspended solution of opsonized zymosan in Hank's buffer is added to the 
preincubated whole blood (540 \iX) for 5 minutes at 37 *C, and the resulting mixture is 
incubated for 30 minutes at the same termperature. The reaction is terminated by 
immersing the test tube into ice water. The reaction mixture is then centiifuged at 

10 3,000 ipm for 10 minutes at 4 *C. Twenty (20) ^1 each of the resulting supernatant 
(the Sample) is measured for elastase activity. 

The mixture consisting of the following components is incubated for 24 hours 
at 37 *C, and then optical density is measured at 405 nm: 



15 0.2 M tris-HCl buffer (pH 8.0) 

2.5MNaCl 
Distilled water 

50 mM solution of a substrate C^) 
The Sample 

20 

*N-Methylsuccinyl-Ala-Ala-Pro-Val-p-nitroanlide 

A test sample mixed with l-methyl-2-pyrroltdone instead of the substrate is 
regarded as Substrate (-). A test sample mixed with saline instead of the Sample is 
25 regarded as Blank. The remaining elastase activity in the San[^>le is calculated 
according to the following: 

optical density of Substrate (+) - (optical density of Substrate (-) + optical 
density of Blank) 

as a total production of p-nitroaniline over 24 hours based on a standard curve for the 
30 amount of p-nitroaniline. 

An average activity is calculated based on the test sample of 5-6 animals. An 
agent at 3, 10 or 30 mg/kg is orally given by a forced administration to a 24 hour 
fasted animal at 60 minutes before the blood sampling. Optical dmsity is measured 
by SPECTRA MAX 250 (Molecular Devices). 



100 jd 
40^1 
36 Hi 
4^1 
20|il 
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We claim: 

I . A compound of the fonnula: 




wfaerein: 

XisOandYisN; 

Ri is isopropyl, n-butyl, tert-hutyVy aUcyl substituted with one or more 
carboxyl, caiboalkoxy, amino, alkylamino or dialkylamino groups; alkyl fosed (C9- 
Cio)aiyl, alkyl fiised arylcycloalkyl, alkyl(aryl)2 or a,a-dialky!-aiylalkyl optionally 
comprising 1-4 heteroatoms selected from O, S and N, and optionally substituted with 
halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, 
alk^yl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, carboxyl, cazboalkoxy, 
alkylcaiboxamide, (Cs-C6)aryl, -0-(Cs-C6)aiyU aiylcaxboxamide, alkyllfaio or 
baloalkylthio; aryl or aiylalkyl substituted with alkyl, amino, alkylamino, 
dialkylamino, aiyl or aryloxy wherein flie aryl or aryloxy is optionally substituted 
with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, 
alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, caiboxyl, carboalkoxy, 
alkylcarboxamide, (C5-C<i)aryl, -0-(C5-C6)aryl, arylcaiboxamide, alkyltfaio or 
haloalkylthio; aiyl or ai^alkyl substituted with two more halo, cyano, nitro, hydroxyl, 
haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, 
alkoxy, haloalkoxy, caiboxyl, caiboalkoxy, alkylcaiboxamide, alkyllfaio, 
haloalkylthio, arylcarboxamide, (C5-C6)aryl, or -0-(C5-C6)aiyl wherein aryl is 
optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, carboxyl, 
caiboalkoxy, alkylcaiboxamide, aiylcarboxamide, alkylthio or haloalkylthio; aiyl or 
atylaikyl conqnising one or more heteroatoms selected fiom O, S and N; or 
cycloalkyl or aU^lcycloalkyl optionally conqsrising one or more heteroatoms selected 
from 0,S and N; 

R2 and R3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 

113 
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alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR', -RNR'R"R'' or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R» 
are indqiendently.H, alkyl, alkenyl, cycloalkyl or (C5-C6)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcydoalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxy], haloalkyl, amino, aminoalkyl, diaIkylamino» amidine, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caxboxyl, carboalkoxy, alkylcarboxamide, (C5-C6)aryl, -0-(C5-C6)aryl, 
arylcarboxamide, alkyltiiio or haloalkylthio; 

A is a direct bond, -0C(0)-, -NHCXO)- or an amino acid selected &om 
proline, isoleucine, cyclohexylalanine, cysteine optionally substituted at the sulAir 
with alkyl, alk^yl or phenyl optionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, arylcarboxamide, alkylthio or haloalkylthio; phenylalanine, homo- 
phenylalanine, dehydrophenylalanine, indoline-2-carboxylic acid; 
tetrahydrosioquinolin&-2-caiboxylic acid optionally substituted with alkyl, alkenyl or 
phenyl optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, 
arylcarboxamide, alkylthio or haloalkylthio; tryptophan, tyrosine, serine or threonine 
optionally substituted with alkyl or aryl; histidine, methionine, valine, norvaline, 
norleucine, octahydroixidole-2-carboxyUc acid; asparagine, glutamine, ornithine and 
lysine optionally substituted at the side chain nitrogen with all^l, alkenyl, alkynyl, 
alkoxyalkyly alkylthioalkyl, alkylaminoalkyl, dialkylaminoalkyl, carfooxyalkyl, 
alkoxycaibonyl alkyl or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteroatoms 
selected from N, O and S; and 

R4 is benzyl. 

2. A compound of claim 1 lA^^ein R4-A- is benzyloxycarbonyl. 

3 . A compound of claim 2 wherein Ri is arylalkyl. 

4. A compound of claim 3 wherein Ri is 3,S-dimethylbenzyl. 



The compound of claim 4: (Benzyloxyc£ttbonyl)-L-valyl-N-[l-(3-[5-(3,5- 

dimetfa3ibenzyl)-l,2,4-oxadiazolyl]caibonyl)-2-(S)-meifaylpropyl]-L- 

prolinamide. 

A compoimd of claim 3 wherein Ri is 3,5-dimethoxybenzyl. 

The compound of claim 6: (Ben2yloxycaibonyl)-L-valyl-N-[l-(3-[5-(3,5- 

dimethoxybenzyl)- 1 ,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L- 

ptolinamide. 

A compound of claim 3 wheidn Ri is 3,S*ditrifluoiomet]iylbenzyl. 

The compound of claim 8: (Benzyloxycarbonyl)-L-valyl-N-[l-(3-[5-(3,5» 

ditrifiuoromelhylbenzyl)-1^4K>xadiazolyl]ca]1xmyl)-2'-(S>metiiylpiopyl^ 

prolinamide. 

A compound of claim 3 wherein R| is 3-methylbenzyl. 

The compound of claim 10: (Benzyloxycaibonyl)-L-valyl-N-[l-(3-[5-(3- 

meihylbenzyl>l,2,4-oxadiazolyl]ca]1x>nyl)-2-(S)-metfaylpropyl]--L- 

prolinamide. 

A compound of claim 3 whei^ Ri is 4>phenylbeiizyl. 

The compound of claim 12: (BenzyIoxycarbonyl)-L-vaiyl-N-[l-(3-[5-(4- 

phenylbenzyl)-l^,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A conqraund of claim 3 wherein Ri is 3-phenylbaizyl. 

The compound of claim 14: (Benzyloxycarbonyl)-I^valyl-N-[l-(3-[5-(3- 

phenylbenzyl)-l^,4-oxadiazolyl]caibQnyl)-2-(S>mettiylpcopyl]-L- 

pFolinamide. 

A compoimd of claim 3 wherein Ri is 3-phenoxybenzyl. 

The compound of claim 16: (Benzyloxycarbonyl)-L-valyl-N-[l-{3-[5-(3- 

phenoxybenzyl)-l,2,4-oxadiazolyI]cari)onyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A compound of claim 3 wherein Ri is 3,5-dipheayIbenzyl. 

The compound of claim 18: (BenzyloxycafbQnyl)-L-valyl-N-[l-(3-[5-(3^- 

diphenylbenzyl)- 1 ,2,4-oxadiazolyl]caibonyl>-2-(S)-methylpiopyl]-L- 

prolinamide. 

A compound of claim 3 wherein Ri is 4-dimethylaminobenzy]. 



The oon^und of claim 20: (Beiizyloxycarbonyl)-L-va!yl-N-[l-(3-[5-(4- 

dtmethylaniinobeiizyl>-l^,4H)xadiazolyl]caibonyl)-2-(S)-methylpiopyl]-^ 

prolinamide. 

A conqsound of claim 2 wherein Ri is alkyl(a]yl)2. 

A compound of claim 22 wherein Ri is diphenyknethine. 

The compoimd of claim 23: (Benzyloxycarbonyl)-L-valyl-N-[l-(3-[5- 

(diphenylmethine)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A compound of claim 2 wherein K\ is a,a-dialkyl-aiylalkyl. 
A compound of claim 25 wherein Ri is (x,a-dimethyl-(3- 
trifluoromethyl)benzyl. 

The conqiound of claim 26: (Benzyloxycaihonyl)-L-valyl-N-[I-(3-[5-(oi,a- 
dimethyI-[3 -trifluoromethyl]benzyl)- 1 ^,4-oxadiazolyl]caibonyt)-2-(S)- 
methylpropyl]-L-prolinamide. 

A compound of claim 2 wherein Ri is alkyl fused (C9-Cio)aryl. 

A compound of claim 28 wherein Ri is 1-napthylmethylene. 

The compound of claim 29: (Ben2yloxycaibonyl)-L-valyl-N-[l-(3-[5-(l- 

niq)thylmethylene)-l,2,4-oxadiazolyl]cariK)nyl)-2-(S)-methylprt^yl]-L- 

prolinamide. 

A compound of claim 28 wherein Ri is 2-napthylmethylene. 

The compound of claim 31: (Ben2yloxycarbonyl)-L-valyl-N-[l-{3-[5-(2- 

napthylmethylene)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A compound of claim 2 wherein Rt is alkyl fiised arylcycloaUgrL 

A conqx>und of claim 33 wherein Ri is 3,4-melhylenedioxyben^l. 

The compound of claim 34: (Bcnzyloxycarbonyl)-L-valyl-N-[l-{3-[5-(3,4- 

mcthylenedioxybenzyl)-l,2,4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A compound of claim 2 wherein Ri is arylalkyl comprising one or more 
heteroatoms. 

A compound of claim 36 wherein Ri is 3-pyridylmethylene. 



Ill/ 



The compound of claim 37: CBei]zyloxycarbonyl)-L^valyl-N-[l-(3-[5-(3- 
pyridylmethylene)'l,2,4-oxadiazolyl]carbonyl)-2-<S)-methylpropyl]-L- . 
prolinamide. 

A compound of claim 2 wherein Ri is alkylcycloalkyl comprising one or more 
heteroatoms. 

A compound of claim 39 wherein Rj is moipholino-N-ethylene. 
The compound of claim 40: (Benz^oxycarbonyl)-L-valyl-N-[l-(3~[5- 
(morpholina-N-ethylene)-l^,4-oxadiazolyl]carbonyl)-2-<S)-methylpropyl]-L- 
prolinamide. 

A compound of claim 2 wherein Rj is alkyl substituted with dialkylamine. 
A compound of claim 42 wherein Ri is dimethylamino-N-ethylene. 
The compound of claim 43: (Benzyloxycarbonyl)-L-valyl-N-[l-(3-[5- 
(dimethylamino-N-ethylene)- 1 ,2,4-oxadiazolyI]carbonyI)-2-(S)- 
methylpiopylj-L-proUnamide. 

A compound of claim 2 wherein Ri is alkyl substituted with carboalkoxy. 

A compound of claim 45 wherein Ri is carbomethoxyethylene. 

The compoimd of claim 46: (Ben2yloxycarbonyI)-L-vaiyl-N-[l-(3-[5- 

(carbomethoxyethylene)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-l^ 

prolinamide. 

A compound of claim 2 wherein Ri is alkylcycloalkyl. 

A compound of claim 48 \K^erein Ri is adamantylmethylene. 

The compound of claim 49: (Ben3^loxycarbonyl)-L-valyl-N-[l-(3-f5- 

(adamantylmethylene)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L- 

prolinamide. 

A compound of claim 48 wherein Ri is cyclohexyimethylene. 
The compound of claim 51: (Benzyloxycarbonyl)-L-valyl-N-[l-(3-[5- 
(cyclohexyhnethylene)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-me!thylpropyl]-L- 
prolinamide. 

A compound of the formula: 
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XisOandYisN; 

Ri is alkyi, alkenyl or alkynyl optionally substituted with halo, cyano, nitro, 
hydroxyl, haloalkyl, amino, alkylamino, dialkylamino, alkylenedioxy, alkoxy, 
haloalkoxy, carboxyl, caiboalkoxy, alkylcarboxamide, arylcaiboxamide or -0-(C5- 
C6)aryl; hydroxyl, amino, alkylamino or dialkylamino; cycloalkyl, cycloalkenyl, 
alkylcycloalkyi, alkenylcycloalkyl, alkylcycloalkenyl, (C5-Ci2)aryl, (C5-Ci2)arylalkyl, 
(C5-Ci2)aiylalkenyl, fused (C5-Ci2)aryl-cycloalkyl or alkyl^fiised (C5-C12)- 
aiylcycloaUcyl optionally comprising 1-4 heteroatoms selected from N, O and S, and 
optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, caiboxyl, 
carboalkoxy, alkylcarboxamide, (C5-C6)aiyl, -0-(C5'-C6)aryl, arylcaiboxamide, 
alkylthio or haloalkylthio. 

R2 and R3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1>3 halo, hydroxyl, thio, alkylthio, amino, alk^amino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR', -RNRTR'H" or -RCCO)^^^" where R is alkyl or alkenyl. and R', R" and R« 
are independently H, alkyl, alkenyl, cycloalkyl or (Cs-<;:6)aryU or cycloalkyl, 
alkylcycloalkyi, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 
alkylamidine, dialkylanudine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caiboxyl, caiboalkoxy, alkylcazboxamide, (C5-Cfi)aiyl, -0-(C5-Cti)aryl, 
axylcaiboxamide, alkylthio or haloalkyllfaio; 

A is a direct bond, -C(OK -NHC(0)-. -S(0)2-, -NH-S(0)2-. -00(0)-. -C- or 
proline, isoleucine, cyclohexylalanine, cysteine optionally substituted at the suliur 
with alkyl, alk^iyl or phenyl c^tionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, caiboalkoxy, 
alkylcarboxamide, arylcaiboxamide, alkylthio or haloalkylthio; phenylalanine, homo- 
phenylalanine, dehydrophenylalanine, indoline-2-carboxylic acid; 
tetrahydrosioquinoline-2-carboxylic acid optionally substituted with alkyl, alkenyl or 
phenyl optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 

US' 
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dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, 
arylcarboxamide, alkylthio or haloalkylthio; tryptophan, tyrosine, serine or threonine 
optionally substituted with alkyl or aiyl; histidine, methionine, valine, norvaline, 
norleucine, octahydroindole-2-caifooxylic acid; aspaiagine, glutamine, ornithine and 
lysine optionally substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl, 
alkoxyalkyl, alkylthioalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, 
alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl, alkylcycloalkyU fused aryl- 
cycloaUcyl or alkyl fused aryl-cycloaUcyl optioiudly comprising 1 or more heteroatoms . 
selected from N, O and S; and 

R4 is H, alkyl, alkenyl or alkynyl; or cycloalkyl, alkylcycloalkyl, (C5-Ci2)aryl, 
(C5 or C7-Ci2)arylalkyl, fused (C5-Ci2)aryl-cycloalkyl or fused alkyl (C5-Ci2)aryl- 
pycloalkyl optionally comprising one or more heteroatoms selected fipom N, O and S, 
and optionally substituted with alkyl, alkenyl, alkynyl, halo, cyano, nitro, hydroxy!, 
haloaikyi, alkoxy, amino, alkylamino, dialkylamino, caiboxyl, haloalkoxy, 
carboalkoxy, alkylcarboxamide, aryl, arylalkyl, aiylcaiboxamido, alkylthio or 
haloalkylthio, 

54. A compound of claim S3 wherein K\ is optionally substituted arylalkyl. 

55. A compound of claim 54 wherein Ri is 3-trifluoromethylbenzyl. 

56. A compound of claim 55 wherein -A- is -C(0)-. 

57. A compound of claim 56 wherein R4 is pyridinyl. 

58. The compound of claun 57: 3-Pyridylcarbonyl-X^valyl-N-[l -(3-[5-(3 - ' 
trifluoromethylbenzyl)-l,2,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]-L- 
prolinamide. 

59. A conq;>ound of claim 55 wfaerdn A is -0C(0)-. 

60. A compound of claim 59 wherein R4 is methyl. 

61. The compound of claim 60: Methyloxycarbonyl-L-vaIyl-N-[l-(3-[5-(3 
trifluoromethylbenzyl)-l,2,4-oxadiazolylJcari>onyl)-2-(S)-methylpn>pyl}-L- 
prolinamide. 

62. A compound of claim 59 wherein R4 is isopropyl. 

63 . The compound of claim 63: Isopropyloxycaibonyl-L-valyl-N-( 1 -(3-[5-(3- 
trifluoromethylbenzyl)-l,2,4-oxadiazolyl]caibonyl)-2-(S>-methylpropyl]-I^ 
prolinamide. 
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64. A compound of claim 56 wherein R4 is 4-pyridinylmethylene. 

65. The compound of claim 64: 4-Pyridylmethyl6neoxycaibonyl-L-vaiyl-N-[l-(3- 
[5-(3-trifluoromethylbenzyl)-l^,4-oxadiazolyl]cait>onyl)-2-(S)- 
metfaylpiopyl]-I>-pioliniimide. 

66. A compound of claim 55 wherein A is -S(0)2-. 

67. A compound of claim 66 wherein R4 is alkyl. 

68. A compound ofclaim 67 wherein R4 is methyl. 

69. The compound ofclaim 68: Methylsulfonyl-L-valyl-N-[l-(3-[5-(3- 
trifluoiomethylbenzyl>-l,2,4-oxadiazolyl}caibonyl)-2-(S)-methylpropyl}-L- 
prolinamide. 

70. A compound of the formula: 




X is N and Y is O; 

Ri is alkyl, alkenyl or alkynyl optionally substituted with halo, cyano, nitro, 
hydroxyl, haloalkyl, amino, alkylamino, dialkylamino* alkylenedioxy, alkoxy, 
haloalkoxy, caiboxyl, carboalkoxy, alkylcaiboxamide, arylcaiboxamide, or -0-(C5- 
C6)aryl; hydroxyl, amino, alkylamino or dialkylamino; cycloalkyl, cycloalkenyl, 
alk^cycloalkyl, alkenylcycloalkyl, alkylcycloalkenyl, (C5-Ci2)aiyl, (Cs-Ci2)aiyla]kyl, 
(C5-Ci2)arylalkenyl, fused (C5-Ci2)aryl-cycloalkyl, or alkyl-fused (C5-C12)- 
arylcycloalkyl optionally comprising 1-4 heteroatoms selected from N, O and S, and 
optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, caiboxyl, 
carboalkoxy, alkylcaiboxamide, (C5-C6)aryl, -0-(C5-Cti)aryl, arylcarboxamide, 
alkylthio or haloalkylthio; 

R2 and R3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, fhio, alkylthio, amino, alkylamino, dialkylamino, 

l>0 



wo 98/24806 



PCT/US97/21636 



alkylguanidiiiyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
ROOOR', -KNR'R''R" or -RC(0)NR'R" where R is a%l or alkenyU and R', R" and R* 
are independently H, alkyU alkenyl, cycloaOcyl or (Cs-C6)aiyl; or cycloaUcyl, 
alkylcycioalkyl, alkenylcycloalkyl, alkyl-oxyaiyl, alkyl-thioaryl, alkyl-aminoaryl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkcnyi optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyU alkoxy, 
haloalkoxy, caiboxyl, caxboalkoxy, alkylcaiboxamide, (C5>C6)aryl, 0'(Cs-C6)aiyl, 
aiylcaiboxanude, aUcylthio or haloalkylthio; 

A is a direct bond, -C(0)-, -NHC(0)-, -S(0)2-, -NH-S(0)2-, -0C(0)-, -C- or 
an amino acid selected from proline, isoleucine, cyclohexylalanine, cysteine 
optionally substituted at the sulfur with alkyl, alkenyl or phenyl optionally substituted 
with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, dialkylamino, alkyl, alkoxy, 
haloalkoxy, caifooxyl, caiboalkoxy, alkylcaiboxamide. acylcaifooxamide, alkylthio or 
haloalkyltiiio; phenylalanine, homo-phenylalanine, dehydrophenylalanine, indoline-l- 
carboxylic acid; tetrahydrosioquinoline-2-carboxylic acid optionally substituted with 
alkyl, alkenyl or phenyl optionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, carboxyl, caiboalkoxy, 
alkylcaiboxamide, arylcaiboxamide, alkylthio or haloalkylthio; tryptophan, tyrosine, 
serine or threonine optionally substituted with alkyl or aiyl; histidine, methionine, 
valine, norvaline, norleucine, octahydroindole-2-caiboxyUc acid; a^aiagine, 
glutamine, ornithine and lysine optionally substituted at the side chain nitrogen with 
alkyl, alkenyl, alkynyl, alkoxyalkyl, alkylthioalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, carboxyalkyl, alkoxycarbonyl alkyl or aryl, arylalkyl, cycloalkyl, 
alkylcycioalkyl, fused aiyl-cycloalkyl or alkyl fused aryl-cycloalkyl optionally 
comprising 1 or more heteroatoms selected from N, O and S; and 

R4 is H, alkyl, alkwiyl or alkynyl; or cycloalkyl, alkylcycioalkyl, (Cs-Ci2)aiyl» 
(C5-<^i2)aiylaIkyl. fused (C5-Ci2)aiyl-cycloalltyl or alkyl fused (Cs-Ci2)aiyl-cycloaIkyl 
optionally comprising 1-4 heteroatoms selected from N, O and S, and optionally 
substituted with alkyl, alkenyl, alkynyl, halo, cyano, nitro, hydroxyl, haloalkyl, 
alkoxy, amino, alkylamino, dialkylamino, carboxyl, haloalkoxy, carboalkoxy, 
alkylcaiboxamide, aiyl, arylalkyl, aiylcaifooxamido, alkylthio or haloalkylthio. 
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71. A compound of claim 70 vidierein -A- is -0C(0)-. 

72. A compound of claim 71 wherein R4- is benzyl. 

73. A compound of claim 72 wherein Ri is alkyl fiised aiyl-cylcoalkyl. 
5 74. A compound of claim 73 wherein Ri is 3,4-inethylenedioxybenzyl. 

75. The compound of claim 74: (Benzyloxycarbonyl)-L-valyl-N-[ I -{2-[5-{3,4- 
methyienedioxybenzyl)-l,3,4-oxadiazolyI]carbonyl)-2-(S)-methylpropyl]-I^ 
proiinamide. 

76. A compound of claim 73 wherein R| is alkyl. 
10 77. A compound of claim 76 wherdn Ri is methyl. 

78. The compound of claim 77: (Benzyloxycaibonyl)-L-valyl-N-[l-(2-[S-methyl- 
l,3,4-oxadiazolyl]caibonyl)-2-(S>methylpTopyl]-L-prolinamide. 

79. A compound of claim 72 wherein Ri is dialkylamino. 

80. A compoimd of claim 79 wherein Ri is dimethylamino. 

15 81. The compound of claim 80: (Benzyloxycarbonyl)-L-valyl-N-[ I -(2-[5- 
dimethylamino-l,3,4-oxadiazolyl]carbonyl>-2-(S)-methylpropyl]-L- 
prolinamide. 

82. A conqsound of claim 72 wherein Ri is axylalkyl. 

83. A compound of claim 82 wherein Ri is 3-methylbenzyl. 

20 84. A compound of claim 83 : (Benzyloxycaibonyl)-L-valyl-N-[ 1 -(2-[5-{3- 
methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-{S)-methylpropyI]-L- 
prolinamide. 

85. A compound of claim 83 wherein R2 and R3 are all^l. 

86. A compound of claim 85 wherran Rj and R3 are each mettyl. 

25 87. A compound of claim 86: (Benzyloxycaibonyl)-L-valyl-N-[l-(2-[S-(3- 

methylbenzyI)-l,3,4-oxadiazolyl]caibonyl)-l-methylethyl]-L-prolinamide. 

88. A compound of claim 72 wherein Ri is benzyl optionally substimted with 
haloalkyl. 

89. A compound of claim 88 wherein Rt is benzyl optionally substituted with 
30 trifluoiomediyl. 

90. A compound of claim 89: (Benzyloxycaibonyl)-L-valyl-N-[l-(2-[5-(3- 
trifluoromethylbeii2yl)-l,3»4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]-L- 
prolinamide. 
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91 . A compound of claim 72 v/herein Ri is benzyl optionally substituted with 
dialkylaxnino. 

92. A compound of claim 91 wherein Ri is benzyl optionally substituted with 
dimethylamino. 

93. A compound of claim 92: (Benzyloxycarbonyl)-I^valyI-N-[l-(2-[5-(4- 
dimethylaniinobraizyl)-l,3,4-oxadiazolyl]cai:bonyl)-2-(S)-methylpropyl]-L- 
piolinamide. 

94. A conqiound of claim 72 wherdn Ri is alkyl-fused aiyl. 

95. A compound of claim 94 wherein Ri is napthylmethylene. 

96- A compound of claim 95: (Ben2yloxycarbonyl)-L-valyl-N-[l-(2-[5-(l- 
njqithyUnethylene)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylprbpyl]-L- 
prolinamide. 

97. A compound of claim 70 wherein R| is arylalkyl. 

98. A compound of claim 97 wherein Ri is 3-methylbenzyl. 

99. A compound of claim 98 whernn R4-A- is 3-pyridylcarbonyL 

100. The compound of claim 99: 3-Pyridylcaibonyl-L-valyl-N-[H2-[5-(3- 
methylbenzyl)-l,3,4-oxadia2olyl]caibonyl)-2-(S)-raethylpiopyl]-L- 
prolinamide. 

101. Acompoundof claim 98 wherein A is -0C(0)-. 

102. A compound of claim 101 x^erein R4 is methyl. 

103. The compound of claim 102: Me&yloxycarbonyl-L-valyl-N-[l-<2-[5-(3 
methylben^l)-l,3,4-oxadia2olyllcaibonyl)-2-(S)-methylpropyl]-I^ 
prolinamide. 

104. A compound of claim 101 wherein R4 is isopropyl. 

105. The compound of claim 104: Isopropyloxycarbonyl-L-vaIyl-N-[l-(2-[5-{3- 
methylbenzyl)-l,3.4-oxadiazolyi]caibonyl)-2-(S)-methylpropyl]-L- 
prolinamide. 

106. A compound of claim 101 wherran R4- is 4-pyridylmethylene. 

107. The compound of claim 106: 4-Pyridylmethyleneoxycarbonyl-L-valyl-N-[l- 
(3-[5-(3-methylbenzyl)-13,4-oxadiazolyl]carbonyl)-2-(S)-methylpn)pyl]-L- 
proUnamide, 

108. A compound of claim 98 wherein A is -S(0)2-. 

109. A compound of claim 108 v^iersin R4 is alkyl. 

1 10. A compound of claim 109 wherein R4 is methyl. 

1^3 
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111. The compound of claim 1 10; Methylsulfonyl-L-valyl-N-[l -{3-[5-(3- 
methylbenzyl)- 1 ,3»4-oxadiazolyl]cari»nyl)-2-(S)-methylpropyl]-L- 
prolinamide. 

1 12. A compound of claim 108 wherein R4 is azyl. 

113. A compound of claim 112 wherein R4 is phenyl. 

114. The compound of claim 113: PhenylsuIfonyl-L-valyl-N-[ 1 -(2-[5-(3- 
methylben2yl)- 1 ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpFopyl]-L- 
prolinamide. 

1 15. A compound of claim 70 wherein A is -SiOyi'. 

116. A compound of claim 115 wherein R4 is alkyl. 

117. A compound of claim 116 wherein R4 is mefliyl. 

118. A compound of claim 117 herein R| is o^-dialkyl-arylalkyL 

119. A compound of claim 118 wherein Ri is a,a-dimethylbenzyl. 

120. The compoimd of claim 119: Methylsulfonyl-L-valyl-N-[ 1 -(3-[5-(a,a- 
dimethylbenzyl)-l^,4-oxadia2olyl]carbonyl)-2-(S)-methylpropyl]-L- 
prolinamide. 

121. A compound of claim 117 wherein Ri is alkyl. 

122. A compound of claim 121 wherein Ri is rer^-butyl. 

123. The compound of claim 122: Methylsulfonyl-L-valyI-N-[l-<3-[5-rcrt-butyl- 
13,4-oxadiazolyl3carbonyI)-2-(S)-methylpropyll-L-prolinamide. 



124. A compound of the formula: 




O 
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wherein: 

X and Y are independently O, S or N, wherein N is optionally substituted with 
alkyl or alkenyl optionally substituted with 1-3 halo atoms; (C5-C6)aryl, arylalkyl or 
arylalkenyl optionally con:^ris!ng 1-3 heteroatoms selected fiumN, O and S, and 
optionally subsituted with halo, cyano, nitro, hydroxyl, haloalkyi, amino, aminoalkyl, 
dialkylamino, allcyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcazboxamide, arylcaiboxamide^ alkylthio or haloalkylttiio, provided that at least 
oneofXor YisN; 

Ri is alkyl, alkenyl or alkynyl optionally substituted with halo, cyano, nitro, 
hydroxyl, haloalkyl, amino, alkylamino, dialkylamino, alkylenedioxy, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, arylcafboxamide or -0-(C5- 
C6)aryl; hydroxyl, amino, alkylamino or dialkylamino; cycloalkyl, cycloaikenyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkylcycloalkenyl, (C5-Ci2)aryl, (C5-Ci2)arylalkyl, 
(C5-Ci2)aiylalkenyl, fused (C5-Ci2)aryl-cycloallorl or alkyl-fiised {C5-C12)- 
aiylcycloalkyl optionally comprising 1-4 heteroatoms selected &om N, O and S, and 
optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
diall^lamino, alkyl, alkenyl, alJqrlenedioxy, alkynyl, alkoxy, haloalkoxy, carboxyl, 
carboalkoxy, alkylcarboxamide, (C5-C6)aiyl, -0-(C5-C6)atyl, arylcaiboxamide, 
alkylthio or haloalkyltfaio; 

R2 and R3 are indq^endently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, fhio, alkyl&io, amino, alkylamino, dialkylamino, 
aU^lguanidinyl, dialk^guanidinyl, guanidinyl, or amidylguanidine; -RCOR*. - 
RCOOR', -RNR'R"R'» or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R- 
are independently H, alkyl, alkenyl, cycloalkyl or (C5-C6)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkenyl optionally comprising 1-4 
heteroatoms selected fiom N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alkylcarboxamide, (C5-C6)aiyl, -0-(C5-C6)aryl, 
arylcarboxamide, alkylthio or haloalkylthio; 
B is -S(0)2- or -C(0)-; and 
R« is of the formula: 
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(II) (in) 




(IV) (V) (VI) 



wherein: 

R'2 and R'3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, diaUcylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', ~ 
R(X)OR\ -RNR-R^'R" or -RC(0)NR*R" where R is aDcyl or alkenyl, and R'. R" and R" 
are indqiendently H, alkyl, alkenyl, cycloalkyl or (Cs-C6)atyl; or cycloalkyl, 
alkylcyclosdkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaiyl, alkyl-aminoaiyl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino,amidine, 
alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caiboxyl, carboalkoxy, alkylcaiboxamide, (Cs-C$)aryl, ^(Cs-C^)aryl, 
atylcaifooxamide, alkylthio or haloalkyltfaio; 

Ri3 is H, aU^l, halo, alkoxy, carboalkoxy, cycloalkoxy, carboxyl, alkylthio, 
amino, alkylamino, dialkylamino, or aryl, arylalkyl, fused aiyl , fused aryl-cyclo alkyl 
or cycloalkyl optionally comprising 1 or more heteroatoms selected from O, N and S, 
and optionally substituted with halo or alkyl; 

Ri4 is H, alkyl, alkenyl, amino, alkylamino, dialkylamino; or cycloalkyl, aiyl, 
aiylalkyl, aryloxycaiboxamide, arylalkyloxycaiboxamide or fused aiylcycloalkyl 



wo 9804806 



PCT/CR597/21636 



Optionally comprising 1 or more hetoiatoms selected fiiom N, O and S and optionally 
substituted witii alkyl, halo, alkoxy, amino, alkylamino, diatkylamino, caiboxy, 
alkenyl, alkynyl, haloalkoxy, carboalkoxy, alkylcaiboxamide, aryl, axylcaiboxamide, 
aiylalkylcarboxamide, alkylthio or haloalkylthio; 

Ri5 is H, alkyi, halo, alkoxy, carboalkoxy, carboxyl, alkylthio, amino, 
alkylamino, dialkylamino, or aiyl, arylalkyl, fiised aiyl-cycloalkyl, alkyl-fiised aiyl- 
cycloalkyU alkyl-fosed aryl, cycloalkyl or alkylcycloalkyl optionally conqirising 1 or 
more heteroatoms selected fixim O, N, or S; and 

W is O or S; or C or N is optionally substituted with aSkyl, aryl. 

125. A compound of claim 124 wherein is of formula (I). 

1 26. A compound of claim 1 25 wherein Rr is amino. 

127. The compound of claim 126: (2S,5S)-5 -Amino- 1 ,2,4,5 ,6,7-hexahydroazepino- 
[3,2, 1 ]-indoie-4-one-carbonyl-N-[ l-<2-[5-(3-methybenzyI)- 1 ,3,4- 
oxadiazolyl]carbonyl>-2-(R,S)-methylpropyl]acetamide 

1 28. A compound of claim 1 24 wherdn R« is of foimula (II). 

1 29. A compound of claim 128 wherein R13 is optionally substituted aryl or 
aryialkyl optionally comprising a heteroatom. 

1 30. A compound of claim 1 29 wherein Ru is optionally substituted phenyl or 
benzyl. 

131. A conq>ound of claim 130 wherein R13 is phenyl or benzyl. 

132. Tlie compound of claim 131: 2-Oxo-5-phenyl-l,4-benzodiazepine-N-[l-(2-[5- 
(3-methylbCTzyl)-l,3,4-oxadiazolyl]ca]1>onyl)-2-(S)-methy^iropyl]acetaniide. 

133. A compound of claim 130 wherein Ris is phenyl or benzyl substituted with 
halo, haloalkyl or alkoxy. 

1 34. The compound of claim 133: 

2-Oxo-5-(4-chlotophenyl)-l,4-ben2odiazepine-N-[l-(2-[5-/e#t-butyl- 
l,3,4-oxadiazolyl]caibonyl)-2-(S)-metiiylpropyl]acetamide; 

2-Qxo-5-<4-trifluoromefhy^hetiyl)-l ,4 benzodiazepine-N-[l-(2-[5-<3- 
methyIbem^)'-l,3,4-oxadiazolyl]catbonyl)-2-(S>methylpnipyl]acetanude; 

135. A compound of claim 1 30 or 1 3 1 wherein Ru is H, amino or 
benzyloxycarbonylamino. 
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136. The compound of claim 1 35: 3-(R,S)-Amiiio-2-oxo-5-phenyH ,4- 
bei]zodiazq3ine-N-[l-(2-{5-(3-methylbeii2yl)-13,4K)xadlazolyl]cati^ 
(R,S)-methylpropyl]acetamide. 

137. A compound of claim 135 wherein R15 is H, halo or dialkylamino. 

138. The compound of claim 137: 

3 -(R,S)- Amino-2-oxo-5-phenyl- 1 ,4-(2'-chlorobenzodiazepine)-N-[ I - 
(2-[5-(3-methyibenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(R,S)- 
methylpropyljacetamide; or 

2- Oxo-5-phenyl-l,4-(2*-dimethylaminobenzodiazepine)-N-[l>(2-[5-(3- 
methylbenzyl)- 1 ,3,4-oxadiazolyl]caEbonyl)-2-(S>methylpropyl]acetamide. 

139. A compound of claim 137 wherein Rn is phenyl or benzyl substituted with 
halo, haloalkyl or alkoxy. 

1 40. The compound of claim 1 39: 

(R,S>3-Amino-2-oxo-5-(4-chlon)phenyl)- 1 ,4-beiizodiazepine-N-[ 1 -{2- 
[5-(3-mcthybenzyl)- 1 ,3,4-oxadiazolyl]carbonyl>2-(R,S)- 
methylptopyl]acetamide; (R,S>-3-amino>2~oxo-5-(2-chlon>phenyl)-l,4- 
(2'-chlorobenzodiazq)ine)-N-[l-(2-[5-(3-methylbenzyl)-13,4- 
oxadiaz61yl}caxbonyl>-2-(R,S)-methylpiopyI]acetamide; 

(R,S)-3-benzyloxycarbonylaniino-2-oxo-5-(2-chlorophenyl)-l,4-(2- 
chlorobenzodiazepine)-N-[l-(2-[5-(3-methylbenzyl)-13,4-oxadiazolyl] 
carbonyl)-2-(R,S)-methylpiopyl]acetamide; or 

3- (R,S)-Amino-2-oxo-5-(2-chlorophenyl)- 1 ,4-(2'- 
chlorobenzodiazepine)-N-[ l-(2-[5-(3-methylbenzyl)-l 3*4- 
oxadiazolyl]caxbonyl)-2-(R,S)-methylpropyl]acetamide. 

141. A compound of claim 129 wherein R13 is pyridyl. 

142. A compound of claim 141 wherein R14 is amino or 
benzyloxycarbonylaraino, 

143 . The compound of claim 1 42: 

3-(R,S)-Amino-2-oxo-5-(2-pyridyl)-l ,4-benzodiazepine-N-[l -(2-[5-(3- 
methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(R,S)-methylpropyl]acetamide 
or 

2-Oxo-5-(2-pyridyl)-l,4-benzodiazepine-N-[l-(2-[5-(3-methylben35yI)- 
1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)-methylpropy l]acetamide. 

144. A compound of claim 128 wherein Ri3 is piperidinyl. 
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145. A compound of claim 144: 2-Oxo-S-(4-p^eridinyl)-l ,4-benzodiazepine-N-[l- 
(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]cariionyl)-2-(S)- 
metliylpropyl]acetamide. 

1 46. A compound of claim 1 28 wherein Ri 3 is alkyl. 

147. A compound of claim 146 wherein Ri 3 is methyl 

148. A compound of claim 147 wherein R14 is H, amino or 
bcnzyloxycaibonylamino. 

149. A con^Mund of claim 148: 3-(R,S)-Amino-2-oxo-S-methyl-l,4- 
benzodiaz^ine-N-[ 1 -(2-[5-(3-methylbenzyl)- 1 ,3»4-oxadiazolyl] caibonyl>-2> 
(R,S)-methylpropyl3acetamide. 

150. A compound of claim 128 wherein Rjj is fiised aiyl-cycloalkyl optionally 
comprising one or more heteioatoms. 

151. A compound of claim 150 wherein R23 is 3,4-methylenedioxyphenyL 

1 52. A compound of claim 151 wheiein Rm is H, amino or 
brai^lox3^carbonylamino. 

1 53. A compound of claim 1 52: 2-Oxo-5-(3,4-methylendioxyphemyl)-l ,4- 
ben2odiazq>ine-N-[ 1 -(2-[5-(3-methylben2yl)-l,3,4-oxadiazolyl]carix)nyl)-2- 
(S)-methylpropyl3acetamide. 

154. A compound of claim 124 wherein is of formula (IV). 

1 55. A compound of claim 1 54 wh^in R13 is aSkyL 

1 56. A compound of claim 1 55 wherein R[3 is me&yL 

157. A compound of claim 1 56 wherein Ru is H, amino or 
benzyloxycarbonylamino. 

158. A compound of claim 157: 3-(R,S)-Amino-2-oxo-5-methyl-l,4-(2',3'- 
methyienedioxy)-benzodiazepine)-N-[ 1 -(2-[5-(3-methybenzyl)- 1 ,3 ,4- 
oxadiazolyl]caibonyl)-2-(R,S)-methylpropyl]acetamide. 

1 59. A compound of claim 124 wherein R^ is of formula (VI). 

160. A conqMund of claim 159 wherein W is S. 

161. A compound of claim 160 wherein R15 is H, aryl or arylalkyl. 
1 62- A compound of claim 161 wherein Ri 5 is benzyl or phenyL 

163. A compound of claim 162 wherein R13 is alkyl. 

164. A compoimd of claim 163 wherein R13 is methyl. 

165. A compound of claim 164 wherein R14 is H, amino or 
benzyloxycarbonylamino. 
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166. A compound of claim 165: 3-(R,S)-Ammo-2-oxo-5-methyl-l ,4-(l- 
thiophenodiazepine)-N-[l-(2-[S-(3-methybeiizyl)-l^,4-oxadiazolyl]caibonyl)- 
2-(S)-methylpropyl]acetamide. 

1 67. A compound of the fonnula: 




wherein 

X and Y are independently O, S or N, wherein N is optionally substituted with 
alkyl or alkwyl optionally substituted with 1-3 halo atoms; (C5-C6)aiyl, arylalkyl or 
aiylalkraiyi optionally comprising 1-3 heteroatoms selected from N, O and S, and 
optionally subsituted with halo» cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, caiboxyl, caifooalkoxy, 
alkylcaiboxamide, aiylcaifooxamide^ alkylthio or haloalkyltfaio, provided that at least 
one of X or Y is N; 

Ri is alkyl, alkenyl or alkynyl optionally substituted with 1 or more, preferably 
1-3, halo, hydroxyl, cyano, nitro, haloalkyl, alkylamino, dtalkylamino, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alkylcaiboxamide, arylcaiboxamide or -0-(C5- 
C6)aiyl; hydroxyl, amino, alkylamino or dialkylamino; or cycloalkyl, alkylcycloalkyl, 
alkenylcycloalkyl, cycloalkenyl, alkylcycloalkenyl, alkenylcycloalkenyl, (Cs-Ci2)aiyl, 
(C5-Ci2)aiylalkyl, (C5-Ci2)arylalkenyl, fiised (C5-Ci2)aiyl-cycloalkyI or alkyl fused 
(Cs-Ci2)aryl-cycolalkyl optionally comprising 1-4 heteroatoms selected from N, O 
and S, and optionally substituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, 
aminoalkyl, dialkylamino, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, haloalkoxy, 
caiboxyl, carboalkoxy, alkylcaiboxamide, (C5-C6)aryl, -0-(C5-C6)aryl, 
arylcaiboxamide, alkylthio orhaloalkylthio; 

R2 and R3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCOOR*, -RNR-R-'R" or -RC(0)NR'R" where R is alkyl or alkenyl, and R', R" and R** 
are independently H, alkyl, alkenyl, cycloalkyl or (C5-C6)aryl; or cycloalkyl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaryl, 
{C5-Ci2)aiyl, (C5-Ci2)arylalkyl or (C5-Ci2)arylalkenyl optionally comprising 1-4 
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heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitco, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 

alkylamidine, dialkylamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, carboxyl, carboalkoxy, alky]carboxamide, (C5-C6)aryl, -0-(C5-C6)aryl, 
aiylcarboxamide, allcylthio or haloali^lthio; 

B is -S(0)2-. -C(0)-, -0C(0)- or -<:H2-C(0)s and 

R«isof fomiula(I) 




(I) 

wherein m and n are independently 0 or 1 ; 

D is a direct bond or an amino acid selected from proline, isoleucine, 
cyclohexylalanine, cysteine optionally substituted at the sulfur with alkyl, alkenyl or 
phenyl optionally substituted with halogen, cyano, nitro, haloalkyl, amino, 
aminoalkyl, dialkylamino, alkyl, alkoxy, haloalkoxy, caifooxyl, caiboaUcoxy, 
alkylcarboxamlde, aiylcarboxamide, alkyltfaio orhaloalkylthio; phenylalanine, 
indoline-2-carboxyIic acid tetrahydrosioquinoIine-2-carboxyIic acid optionally 
substituted with alkyl, alkenyl, haloalkenyl, alkynyl, halogen, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkoxyl, haloalkoxy, caibonyl, carboalkoxy, 
alkylcazfooxamide, atylcazboxamid^ alkylthio or haloalkythio; tiypb^han, valine, 
norvaline, noiieucine, octahydiDindole-2-carboxylic add; or lysine optionally 
substituted at the side chain nitrogen with alkyl, alkenyl, alkynyl, alkoxyalkyl, 
alkylthioalkyl, aUcylaminoalkyl, dialkylaminoalkyl, carboxyalkyl or 
alkoxycaifoonylalkyl; or cycloalkyl, cycloalkylalkyl, fused aryl-cycloalkyl or alkyl 
fiised aiyl-cycloalkyl optionally compri^g 1 or more heteratoms selected from N, O 
andS; 

A is a direct bond, -C(0)-, -NH-C(0)-, -S(0)2-, -0C(0> or -C-; and 
Ru is H, alkyl, alkenyl; or aryl, aryUdkyl, cycloalkyl, alkylcycloalkyl, fused 
aryl-cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more 
heteratoms selected from N, O and S, and optionally substituted with alkyl, halo, 

*.3j 
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alkoxy, amino, alkylamino, dialkylamino, carboxy, alkenyl, alkynyl, haloalkoxy, 
caiboalkoxy, alkylcarboxamide, aryl, aiylalkyl, aiylcaiboxamide, alkylthio or 
haloalkylthio; or . 

R« is aiyU arylalkyl, cycloalkyl or alkylcycloalkyl. 

168. A compound of claim 1 67 wherein is of formula (I). 

1 69. A compound of claim 1 68 wherein D is Val. 

170. A compound of claim 1 69 wherein R4- A is Cbz. 

171. The compound of claim 170: Benzyloxycarbonyl-L-( 1 ,2,3,4- 
tetrahydroisoquinoline>3-N-[l -(2-[5-(3-methylbenzyl)- 1 ,3,4- 
oxadiazolyl]caifoonyl)2-(R^)-methylpropyl]amide. 

172. A compound of claim 167 wherein Re is azyl, arylalkyl, cycloalkyl or 
cycloalkylalkyl. 

173. A compound of claim 172 wherein R6 is arylalkyl. 

174. A compound of claim 173 wherein R«-B- is benzyloxycarbonyl. 

1 75 . A compound of the formula: 




whorein X and Y arc ind^)endently O, S or N, wherein N is optionally substituted 
with alkyi or alkenyl optionally substituted with 1-3 halo atoms; (C5-C6)aryl, arylalkyl 
or arylalkenyl optionally comprising 1-3 heteroatoms selected from N, O and S, and 
optionally subsituted with halo, cyano, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcarboxamide, arylcaiboxamide or alkylthio; provided that at least one of X or Y 
isN; 

Ri is alkyl, alkenyl or alkynyl c^tionally substituted with 1 or more, preferably 
1-3, halo, hydroxyl, cyano, nitro, haloalkyl, alkylamino, dialkylamino, alkoxy, 
haloalkoxy, caiboxyl, caiboalkoxy, alkylcarboxamide, arylcaiboxamide or -0-(C5- 
C6)aryl; hydroxyl, amino, alkylamino or dialkylamino; or cycloalkyl, alkylcycloalkyl, 
alkenylcycloalkyl, cycloalkenyl, alkylcycloalkenyl, alkenylcycloalkenyl, (C5-Ci2)aryl, 
(Cs-Ci2)arylalkyl, (Cs-Ci2)arylalkenyl, fused (C5-Ci2)aryl-cycloalkyl or alkyl fused 
(C5-Ci2)aryl-cycolalkyl optionally comprising 1-4 heteroatoms selected fiom N, O 
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and S, and optionally substituted with halo, cyano, nitro, hydroxy!, haloalkyl, amino, 
aminoalkyl, dialkylamino, aflcyl, alkenyl, alkylenedioxy, alkynyU alkoxy, haloalkoxy, 
caitx>xyl, caiboaikoxy, alkylcarboxamide, (C5-C6)aiyl, -0-(C5-C6)aiyl, 
aiylcarboxamide, alkylthio or haloalkylthio; 

R2 and R3 are independently or together H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxy!, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; >RCOR', - 
RCX)OR\ -RNR'R"R' or-RC(0)NR'R" Turtiere R is alkyl or alkenyl, and K\ R" and R" 
are independently H, all^l, alkenyl, cycloallgrl or (C5-C6)aryl; or cycloallQrl, 
alkylcycloalkyl, alkenylcycloalkyl, alkyl-oxyaryl, alkyl-thioaryl, alkyl-aminoaiyl, 
(C5-Ci2)aryl, (C5-Ci2)arylalkyl or (C5-Ci2)arylaUcenyl optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydxoxyl, haloalkyl, amino, aminoalkyl, dialkylamino, amidine, 
alkylamidine, dialkyiamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caiboxyl, caiboaikoxy, alk^caiboxamide, (C5-C6)aryl, -0-(C5-C6)atyl, 
aiylcaxboxamide, alli^lfhio or haloalkylthio; 

R'2 and R*3 are independentiy or togetiier H; alkyl or alkenyl optionally 
substituted with 1-3 halo, hydroxyl, thio, alkylthio, amino, alkylamino, dialkylamino, 
alkylguanidinyl, dialkylguanidinyl, guanidinyl, or amidylguanidine; -RCOR', - 
RCXDOR'. -RNRTtl"R- or -RC(0)NR'R" where R is alkyl or alkenyl, and R*, R" and R« 
are independently H, alkyl, alkenyl, cycloalkyl or (C5-C6)aryl; or cycloalkyl, 
all^lcycloalkyl, alkenylcycloalkyl, aBcyl-oxyary!, alkyl-thioaiyl, alkyl-aminoaiyl, 
(C5-Ci2)aiyl, (C5-Ci2)arylalkyl or (Cs-Ci 2)arylalkenyi optionally comprising 1-4 
heteroatoms selected from N, O and S, and optionally substituted with halo, cyano, 
keto, nitro, hydroxyl, haloalkyl, amino, aminoalkyl, dialkylamino,amidine, 
alkylamidine, dialkyiamidine, alkyl, alkenyl, alkylenedioxy, alkynyl, alkoxy, 
haloalkoxy, caifooxyl, caiboaikoxy, all^lcaifooxamide, (Cs-C6)aiyl, -0-(C5-C6)aryl, 
arylcaiboxamide, alkylthio or haloalkyltfaio; 

Rii, Rt2 and E together fonn a monocyclic or bicycHc ring ocmtprising 5-10 
atoms selected from C, N, S and O; said ring containing 1 or more keto groups; and 
optionally substituted with halo, cyano, nitro, haloalkyl, amino, aminoalkyl, 
dialkylamino, alkyl, alkenyl, alkynyl, alkoxy, haloalkoxy, carboxyl, carboalkoxy, 
alkylcaifooxamide, alkylthio, haloalkylthio; cycloalkyl, cycloaUcylalkyU 
cycloalkylalkenyl. (C5-Ci2)aiyl, (C5-Ci2)aiylalkyl, ((C5-Ci2)arylalky!)OC(0)NH- or 

133 
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(Cs-Ci2)aiyla]kenyl optionally comprising one or more heteroatoms selected firom N, 
S and non-peroxide O, and optionally substituted with halo, cyano, nitro, haloalkyl, 
amino, aminoalkyl, dialkylamino, alkyU alkenyl, alkynyU alkoxy, haloalkoxy, 
catboxyl, caiboalkoxy, -C(0)0(alkyl), -C(0)(alkyl), all^lcaifooxamide, alkylthio or 
haloalkylthio. 

176. A compound of claim 175 wherein Rn, R|2 and E together form a ring 
structure of formula (I) or (la): 





R„ A 



« (la) 
wherem A is a direct bond, -C(0)-. -NH-C(0>-, -S(0)2-, -S(0)2-NH-, -OC(0)NH-. - 

OC(0)-or-C-; 

Vi, V2, V3 and V4 are independently C orN; 

where V3 is C; R13 is H, alkyl, halo, alkoxy, carboalkoxy, cycloalkoxy, 
carboxyl, alkylthio, amino, alkylamino or dialkylamino; or aryl, arylalkyl, cycloalkyl, 
alkylcycloalkyl, fused aryl-cycloalkyl or alkyl fiised aryl-cycloalkyl optionally 
comprising 1 or more heteroatoms selected fiom O, N and S, and optionally 
substituted with halo or alkyl; or Rn is absent; 

Ri4 is H, alkyl, alkenyl, amino, aUgdamino or dialkylamino; or aiyl, arylalkyl, 
cycloalkyl, alkylcycloalkyl, fiised aryl-cycloalkyl or alkyl fused aiyl-cycloalkyl 
optionally comprising 1 or more heteratoms selected from N, O and S, and optionally 
substituted with alkyl, halo, alkoxy, amino, alkylamino, dialkylamino, caifooxy, 
alkenyl, alkynyl, haloalkoxy, caiboalkoxy, alkylcaiboxamide, aiyl, arylalkyl, 
arylcaiboxamide, alkylthio or haloalkylthio; and 

Wi, W2 and W3 are indqiaidenUy selected from N optionally substituted with 
alkyl; C, S and O. 

177. A compound of claim 1 76 wherein Ri 1 , Ri 2 and £ together form a ring 
structure of formula (I). 

178. A compound of claim 1 77 wherein Ru-A is benzyloxycarboxamide, H2N- or 
H, 
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1 79. A compound of claim 178 wfaeieiii R13 is H or halo. 

1 80. A compound of claim 179 wherein Vi, V2 and V3 are C. 

181. A compound of claim 1 80 wherein V4 is N. 

1 82. The compound of claim 181: 

2-[(6-oxo-2-(4-fluorophenyI)- 1 ,6-dihydro- 1 -pyrimidmyi]-N-[ 1 -(2-[5- 
(3-methylben2yl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetainide; 

2-[S-Amino-6-oxo-2-phenyl-l»6-4ihydro-l-pyrimidinyl]-N-[l-(2-[5-- 
(3-methylbenzyl)-13>4-oxadiazolyl]caibonyl)2-(S)-methylpropyl]acetamide; 
or 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l-pyrimidinyl]-N- 
[l-(2-[5-(3-pyridyl)-l,3,4-oxadiazolyl]caibonyl)2-(S)- 
methylpropyl]acetamide. 

183. The compound of claim 181: 

2-[5-Amino-6-oxo-2-(4-£luorophenyl)-l,6-dihydio-l-pyrimidinyl]-N- 
[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)2-<R)- 
mefhylpropyljacetamide; 

2-[5-Amino-6-oxo-2-(4-fluorophenyI)- 1 ,6-dihydro- 1-pyrimidiny I]-N- 
[ I -(2-[5-phenyl- 1 ,3,4-oxadiazolyl]caibonyl)2-(S)-methylpropyl]acetaniide; or 

2-[5-(Benzyloxycarbonyl)amino-6-oxo-2-(4-fluoiophenyl)-l,6* 
dihydro-l-pyrimidinyl]-N-[l-(2-[5-phenyl-1.3,4-oxadiazolyl]caibonyl)2-(S)- 
methylpropyljacetamide. 

184. The compound of claim 181: 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro- 1 -pyrimidinyl]-N- 
[1 -(2-[5-(4-methoxyphenyl)- l,3,4-oxadiazolyl]carbonyl)2-(S)- 
methylpropyljacetamide; 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l-pyrimidinyl]-N- 
[l-(2-[5-baMyl-13,4-oxadiazolyl3cari5onyl)2-(SVmethylpropyl]acetamid^ 

2-[5-Amino-6-oxo-2-(4-fluoiophenyl)- 1 ,6-dihydro- 1 -pyrimidinyl>N- 
[l-(2-[5-(3-methylbenzyl)-l,3.4-oxadiazolyl]caibonyl)2-(S)- 
methylpropyl]acetaniide. 

185. A compound of claim 177 wherein Ri is (a,a)-disubstituted arylalkyl or alkyl 
fused aryl-cycloalkyl, wherein the aryl or fused aryl-cycloalkyl group is 
optionally substituted. 
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1 86. A compound of claim 1 85 wherdn R] is (<i,a>dimethylbenzyl optionally 
substituted with alkyl, alkoxy or hydroxy. 

1 87. A compound of claim 1 86 wherein Rn is H or halo. 

188. A compound of claim 1 87 wherein Rw-A- is benzyloxycaifooxamide, H2N- or 
H. 

189. The compound of claim 188: 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro- 1 -pyrimidinyl]-N- 
[l-(2-[5-(a,a-dimethyibenzyl)-l,3,4-oxadiazolyl]carbonyl)2-(S)- 
methylpropyljacetamxde; 

2-[S-Amino-6-oxo-2-(4-fluorophenyl> 1 ,6<dihydro-l -pyrimidinylj-N- 
[l-(2-[5-<a,a-dunefhyl-3-mefliylben^l>l,3,4-oxadiazolyl]caibonyl)2-(S)- 
metfaylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro-l-pyiimidinyl]-N- 
[1 -(2-[5-(a,a-dimethyl-3,4-dihydroxybenzyl)- 1 ,3,4-oxadiazolyl]carbonyl)2- 
(S)-methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-phenyl- 1 ,6-dihydro-l -pyrimidinyl]-N-[ 1 -(2-[5- 
(a,o-dimethylben2yI)- l,3,4-oxadiazolyl]carbonyl)-2-(S)- 
methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-(4-fluorophcny 1)- 1 ,6-dihydio- 1 -pyrimidiiiyl]-N-[ 1 - 
(2-[5-(a,a-dimethylbenzyl)-l^,4-oxadiazolyl]carbonyl)-2-(R)- 
methylpropyl]acetamide 

2-[6-Oxo-2-{4-fluorophenyl)-l ,6-dihydro-l-pyrimidinyl]-N-[ 1 -(2-[5- 
(a,a-dimelhylbeDzyl)-13>4-oxadiazolyl]caibonyl)-2-(S)- 
methylpropyi]acetamide; 

2-[6-Oxo-2-phenyl-l,6-dihydn>-l-pyTimidinyl]-N-[l-(2-[5-(a,a- 
dimethylbcnzyl)-! ,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide; or 

2- [5 -(Benzyloxycaibonyl)amino-6-oxo-2-(4-fluorophenyl)- 1 ,6- 
dihydro- 1 -pyrimidinyl]-N-[ 1 -{2-[5-(a,a-dimethylbcnzy I)- 1 ,3,4- 
oxadiazolyl]caibonyl)2-(S)-mefliylpropyl]acetamide. 

190. A canq)ound of claim 185 wherein Ri is (a,a)-dimethyl-3,4- 
methyloiedioxybenzyl. 

191 . The compound of claim 190: 2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l ,6- 
dihydro- 1 -pyrimidinyl]-N-[l -(2-[5-(a,a-dimethyI-3,4-methyIenedioxybenzyl)- 
13,4-oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide. 

I3t^ 
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192. A compound of claim 1 77 wherein Ri is alkyL 

193. A compound of claim 192 wfaerdn Ri is methyl, isopiopyl, isobutyl, n-butyl 
or tert-butyl. 

1 94. A compound of claim 193 wherein Ri 3 is H or halo. 

5 1 95 . A compound of claim 1 94 wherein R14- A- is benzyloxycarboxamide, H2N- or 
H. 

1 96. The compound of claim 195 : 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)<l»6-dihydro-l-pyrimidinyl]-N- 
[l>(2-[5-ferr-butyl-U3,4-oxadiazolyl]caibonyl)2-<S)-methylpiopyl]acetamide; 
1 0 2-[5-(Benzyloxycarbonyl)amino-6-oxo-2-(4-fluorophenyl)- 1 ,6- 

dihydro-l-pyrimidinyl]-N-[l-(2-[5-tert-butyI-13i4-oxadiazolylJcarbonyl)2- 
(S)-methylpropyl]acetamide; 

2-[5-Aniino-6-oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- 1 -pyiiniidinyl]-N- 
[l-(2-[5-methyl-l,3,4-oxadiazolyIjcaibonyI)2-(S>-methy^ropyl]acetamide; 
15 2-[S-AminO'6-oxo-2-(4-fluoTophenyl)-l,6<dihydn>-l-pyrimidinyl]-N- 
[ 1 -(2-[5-isopropyl-l ,3 ,4-oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-{4-fluoKJphenyl)- 1 ,6-dihydro- 1 -pyrimidinyI]-N- 
[l-(2-[5-butyl-l,3,4-oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-phenyl-l ,6-dihydro-l -pyrimidinyl]-N-[l-(2-[5- 
20 terf-butyl- 1 ,3,4-oxadiazolyl]caxbonyl)2-(S)-methylpropyl]acetamide; 

2-[6-oxo-2-(4-fluoiophenyl)-l,6-dihydio-l-pynmidinyl]-N-[l-<2-[5- 
(ter/-butyl)-13>4-oxadiazolyl]caibonyl>-2-(S)-methylpropyl]acet3mide; 

2-[6-Oxo-2-(4-fluorophenyl)- 1 ,6-dihydro- l-pyrimidinyI]-N-[l -(2-[5- 
tert-butyl- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(R)-methyipropyl]acetamide; 
25 2-[5-Amino-6-oxo-2-phenyl- 1 ,6-dihydro- 1 -pytimidmyl]-N-[ 1 -(2-[5-/ert- 

butyl- 1 ,3,4-oxadiazoly]]caibonyl>-2-(R)-methylpropy}]acetamide; 

2-[6-Oxo-2-phenyl-l,6-dihydio-l-pyrimidmyl]-N-[H2-t5-tert-bu^^ 
13,4-oxadiazolyl]cazfaoiiyl)-2-(S>-methylpropyl]acetamide; 

2-[6-Oxo-2-phenyM ,6-dihydro-l -pyrimidinyl)-N-[l -(2-[5-rferf-butyl- 
30 l,3,4-oxadiazolyl]carbonyl>-2-(R)-methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro- 1-pyrimidiny 1]-N-[1- 
(2-[5-/er/-butyl-l,3,4-oxadiazolyl]carbonyl)-2-(R,S)-methylpropyl]acetamide; 

2-[5-Amino-6-oxo-2-phraiyl-l,6-dihydro-l-pyiimidinyl]-N'-[l-(2-[5-icrt- 
butyl-l3,4-oxadiazolyl)carbonyl)-2-(R3)-inelhylpropyl]acetamide; 

[31 
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2-[6-Oxo-2-phenyl)- 1 ,6-dihydro- 1 -pyrimidinyl]-N-[l -(2-[5-/erf-butyl- 
13>4-oxadiazolyl]caibonyl)-2'<R,S)-inelliylpn}pyi]acet^ 

2-[S-Ammo-6-oxo-2<(4-fluorophenyl)-l,6-dihy<bo-l-pyrimidmyl]-N- 
[l-(2-[5-(/err-butyl)-l,3,4-oxadiazolyl]carbonyl>2-(R)- 
methylpropyI]acetamide. 

1 97. A compound of claim 77 wherein A is -S(0)2- or -S(0)2-NH-. 

198. A compound of claim 197 wherein R|4 is alkyl. 

199. A compound of claim 198 wherein Ri is aryl or arylalkyl optionally 
substituted with alkyL 

200. The compound of claim 199: 2-[S-(MefhylsuIfonyl)aniino-6-oxo-2-(4- 
fluoixyphenyl>l,6-dihydio-l-pyTimidmyl]-N-[l-(2-[S-(3-metfaylbeiizyl)-l,3,4- 
oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide. 

201 . A compound of claim 180 wherein V4 is C. 

202. A compound of claim 177 wherein V4 is N. 

203. A compound of claim 1 80 wherein Ri is alkylcycloalky 1. 

204. A compound of claim 203 wherein Ri is mediylcyclopiopyl. 

205. A compound of claim 204 wherein R13 is H or halo. 

206. A compound of claim 205 wherein R14-A- is benzyloxycaihoxamide, H2N- or 
H. 

207. The compound of claim 206: 

2-[5-Ainino-6-oxo-2-(4-fluorophenyl)-l,6-dihydro-l-pyrimidinyl]-N- 
[1 -(2-[5-( 1 -methylcyclopropyl)- 1 ,3 ,4-oxadiazolyl]caibonyl)-2-(S)- 
methyIpxopyl]acetamide; 

245-Amino-€>oxo-2-i)heiiyl-l,6-dihydio-l-]]yrinudinyl]-N^^ 
methylcyclc^nopyl)- 1 3i4-oxadiazolyl]caibonyl)-2-(S)-methylpropyl]acetamid^ 

2-[6-Oxo-2-(4-fluorophenyI)-l ,6-dihydro- 1 -pyrimidinyl]-N-[l -(2-[5-(l - 
methylcyclopix>pyl)-l,3,4-oxadiazolyl]cazbonyl)-2-(S)-methylpropyl]acetaniide; 
or 

2-[6-Oxo-2-phenyl-l,6-dihydro-l-pyriinidmyl]-N-[l-(2-[5-(l- 
metfaylcycl(qiropyl)-13f4-oxadiazolyl]caiboi^l)-2*<S)-methylpiopyl]acetamide. 

208. The compound of claim 177: 

2-[5-Amino-6^xo-2-(4-fluorophenyl>- 1 ,6-dihydro-l -pyridinyl]-N-[l - 
(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(S)- 
methylpropyljacetamide; 

\3S 
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2-[6<>xo-2-iih«iyl-l,6-dihydix>-l-p)Tidinyl>N-[l-(2-[5-/crt-buty^^ 
1 ,3,4-oxadiftzolyl]cinboiiy])-2-(S>methylpropyl]acetamide; 

2-[6-Oxo-2-phenyl-l,6-dihydm-l-pyridinyl]-N-[l-(2«.[5-(a,a- 
dimethylbenzyl>l,3,4-oxadiazolyl]carbonyl)-2-(S>methylpropyl]acet^ 
or 

2-[5-Aniino-6-oxo-2-(4-fluorophenyl)-l ,6-dihydro- 1 -pyriclinyl]-N-[l - 
(2-[5-(3Ametfaylenedioxybeiizyl>-13*4-oxadiazolyi]caibonyl)-2-<S> 
methylpropyljacetamide. 

209. A compound of claim 177 wherein Rn, and E fonn a ring of fotmula (la). 

2 1 0- A compound of claim 209 where W is S. 

21 1 . The compound of claim 210: 2-[5-Amino-6-oxo-2-1iiienyH ,6-dihydro-l- 
pyrimidinyl]-N-[l-(2-[5-(3-methylbenzyl)-l,3,4-oxadia2olyl]carbonyl)-2-(S)- 
methylpropyl]ac6tamide. 

212. A con^und of claim 177 wherein V2 is N. 

213. A compowid of claim 212 wherein Vj and V3 are C, and V4 is N. 

214. A conqxiuid of claim 213 wherein Ru-A is H or H2N-. 

215. The compound of claim 214: 

2-[5 - Amino-6-oxo-2-{3 -pyiidyl)- 1 ,6-dihydro- 1 -pyrimidinyl]-N-[l -(2- 
[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)-2-(S)- 
metfaylpiopyl]acetamide; 

2-[5-Amino-6K>xo-2-<3-pyridyl)-l,6-dihydio-l-pyrin[udinyl]-^ 
ter^-lnit^-13>4-oxadiazolyl]caii)onyI)-2-<S)-methy]propyl]acetan^^ or 
2-[5-Amino-6-oxo-2-(3-pyridyl)-l ,6-dihydro- 1 -pyriniidinyl]-N-[ 1 -(2-[5-(a,a- 
dimethylbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-m^ylpropyl]acetamide. 

216. A compound of claim 175 wherein Rn, R12 and E form aring of formula (V): 




O 



(V) 



wherein 



W is S, SO, SO2 or C; 
n is 0, 1 or 2; 
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Ri3 is H, alkyl, halo, alkoxy, caiboalkoxy, cycloalkoxy, carboxyl, aikylthio, 
amino, aU^iamino, dialkylamino; or aiyl, aiylalkyl, cycloalkyl, alkylcycloaUcyl,. fused 
aiyl-cycloalkyl or. alkyl fused aiyl-cycloalkyl optionally comprising 1 or more 
heteroatoms selected firom O, N and S, and optionally substituted with halo or alkyl; 

Ri4 is H, alkyl, alkenyl, amino, alkylamino, dialkylamino; or aiyl, arylalkyl, 
cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyl 
optionally comprising 1 or more heteratoms selected &om N, O and S, and optionally 
substituted with alkyl, halo, alkoxy, amino, alkylamino, dialkylamino, caiboxy, 
alkenyU alkynyl, haloalkoxy, caiboalkoxy, alkylcaiboxamide, aryl, arylalkyl, 
azylcaiboxamide, alkyltfaio or haloalkyltfaio; and 

G is -NHC(OK -OC(0)NH-, -C(0)-. -S(0)rNH- or a direct bond. 

217. A compound of claim 216 wherein Rm-G is H2N, 

21 8. A compound of claim 217 wherein R13 is phenyl optionally substituted with 
halo. 

219. A compoimd of claim 217 wherein Ku-G is aiylalkyloxycarijoxamide. 

220. A compound of claim 219 wherein Rh-G is benzyloxycaiboxamide and R13 is 
H. 

221. A compound of claim 175 wherein Rn, R12 and E fomi aring of formulas (VI) 
or (Via): 




Rn is H, alkyl, halo, alkoxy, caiboalkoxy, carboxyl, alkylthio, amino, 
alkylamino, dialkylamino, or aryl, aiylail^l, cycloalkyl, alkylcycloalkyl, fused aryl- 
cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising 1 or more hetopoatoms 
selected from O, N and S, and optionally substituted with halo or alkyl; and 

Ri4 is H, alkyl, alkenyl, amino, alkylamino, dialkylamino; or aryl, arylalkyl, 
cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl or alkyl fused aryl-«ycloalkyl 
optionally comprising 1 or more heteratoms selected from N, O and S, and optionally 
substituted with alkyl, halo, alkoxy, amino, alkylamino, dialkylamino, carboxy. 



wo 9804806 



PCT/US97/21636 



alkenyl, alkynyl, haloalkoxy, catboalkoxy, aiylalkyloxycarbonyUalkylcarboxamide. 
aryl, atylalkyU atylcaiboxamide, alkylthio or haloalkylthio. 

222. A compound of claim 221 wherein Rj j, R]2 and E form a ring of formula (VI), 

223. A compound of claim 222 wherein is a fused aryl-cycloalkyl or alkyl 
fused aryl-cycloalkyl optionally comprising one or more heteroatoms. 

224. A compound of claim 223 wherein R14 is 3,4-methylenedioxybenzyl or 3,4- 
e&ylenedioxyfoeiizyl. 

225. The compound of claim 224: 4-[l-(3,4-Mefhylenedioxyben2yl)-3-(R> 
benzylpiperaziii&-2,5-dione]-N-[l-{2-[5-(3-methylbcii^l)-13,4- 
oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide. 

226. A compound of claim 221 wherein R13 is aryl or arylalkyl optionally 
comprising one or more heteroatoms. 

227. A conqyound of claim 226 wherein Ri3 is benzyl or phenyl, 

228. A con^und of claim 227 wherein Ru is H 

229. A compoimd of claim 226 wherein R13 is pyridyl. 

230. The compound of claim 229: 

2-(R,S)-[(MethyIene-4-pyridyl) piperazine-2,5-dione]-N-[l -(2-[5-(3- 
methylbenzyl)- 1 ,3 ,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide. 

23 1 . A compound of claim 1 75 wherein Rn, R} 2 and £ form a ring of formula 



232. A coiiqx>und of claim 23 1 whernn Rt3 is aiyl or arylaU^l. 

233 . A compound of claim 232 wherdn R13 is phenyl or benzyl. 

234. A compound of claim 23 1 wherein Ru is Cbz. 

235. A compoxmd of claim 23 1 wherein Ru is H. 

236. A compound of claim 175 wherein Rn, R12 and E form a ring of formula (IX) 
orCDCa): 



(Via). 




o 



o 



(IXa) 



wherein 
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U, V, W and Y are indq>cndently or together N, C, C(0), NCRu) where Rn is 
H, alkyl, halo, allcoxy, carboalkoxy, caiboxyl, alkylthio, amino, alkylamino, 
dialkylamino; or aiyl, aiylalkyl, cycloalkyU alkylcycloalkyl, fused aryl-cycloalkyl or 
alkyl fused aiyl-cycloalkyl optionally oompiising I or more heteioatoms selected 
from O, N and S, and optionally substituted with halo or alkyl; NCRm) where R14 is H, 
alkyl, alkenyl, or aryl, aiylalkyl, cycloalkyl, alkylcycloalkyl, fused aryl-cycloalkyl or 
alkyl fused aryl-cycloalkyl optionally comprising 1 or more heteratoms selected from 
N, O and S, and optionally substituted with alkyl, halo, alkoxy, amino, alkylamino, 
dialkylamino, caiboxy, alkenyl, alkynyl, haloalkoxy, caiboalkoxy, alkylcaiboxamide, 
aiyl, aiylalkyl, aiylcarboxamide, alkylthio or haloalkylfliio; or CCRisKRn) where Rie 
and Ri7 are independently or together H, alkyl, alkylthio, alkylthioalkyl; - 
(CH2)mC(0)0R or -(CH2)n,C(0)NRR' where m is 1 to 6 and R and R' are 
independently or together H or alkyl; or aryl, arylalkyl, cycloalkyl, alkylcycloalkyl, 
fused aryl-cycloalkyl or alkyl fused aryl-cycloalkyl optionally comprising one or 
more heteioatoms selected from N, S and non-peroxide O and optionally substituted 
with amino, alkylamino, dialkylamino,^guanidine, carboalkoxy, keto, hydroxy, alkyl, 
haloalkyl, alkylthio, alkylguanidine, dialkylguanidine or amidine; or together form a 
cyclic ting structure comprising 4-8 atoms selected from C, N, O and S. 

237. A compound of claim 236 wherein Ri 1, R12 and E form a ring of formula (DC). 

238. A compound of claim 237 wherein U is CXO); V is N; W is N or N(Ri3); and 

YisC(Ri6)(Ri7). 

239. A compound of claim 238 wherein W is NH. 

240. A compoimd of clahn 239 wherein Rie and R17 are H. 

241. A compound of claim 239 wherein R16 and Rn are alkyl. 

242. A compound of claim 239 wherein R16 is alkyl and Rn is H. 

243 . A compound of claim 242 wherein Ri 6 is isopropyl. 

244. A compound of claim 243 wherein Ri is benzyl or (a,a)-dimethylbenzyl 
optionally substituted with alkyl, alkoxy or hydroxy. 

245. A compound of claim 244: 

4-(S)-(2-Isobutyl)-2,5-imidazolidinedione-N-[l-(2-[5-(a,a- 
dimethylbenzyl)-l,3,4-oxadiazolyl]caibonyl)2-(S)-methylpiopyl]acetamide; 

4-{S)-(2-Isobutyl)-2,5-imidazolidinedione-N-[ 1 -(2-[5-(3 - 
methylbenzyl)- 1 ,3,4-oxadia2olyl]caibonyl)-2-(S)-methylpropyl]acetamide; 

4-(R)-Isopropyl-2,5-imidazolidinedione-N-[ I -(2-[5-(a,a- 
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cUmethyIbenzyI)-I,3,4K>xadiazolyI]caibonyI)-2-(S)-melhylpropyl]acetaxm 
or 

4-(RHsopiopyI-2,S-imidazoUdmedioiie-N-[l-(2-[5-(3-me(hylbenzyl)- 
l,3.4-oxadiazolyl]carbonyl)-2-(S)-methylpn>pyl]acetainide. 

246. A compound of claim 238 whra-ein Ri is alkyK 

247, A compound of claim 246 wherein Rj is methyl, isopropyl, isobutyl, »-butyl 
or tert-hutyl. 

24S. A compound of claim 247: 

4-(S)-(2-Isobutyl)-2,5-iniidazoUdinedione-N-[l-{2-[5-rert-butyl-l,3,4- 
oxadiazolyl]carbonyl)2-(S)-methylpropyl]acetamide; or 

4-(R)-Isopropyl-2,5-imidazolidinedione-N-[l-(2-[5-terr-butyl-l^,4- 
oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamide. 

249. A compound of claim 239 wherein is optionally substituted aiyl or 
arylalkyl. 

250. A compound of claim 249 wherein Vi\6 is benzyl or phenyl optionally 
substituted with dialkylamino, and Kn is R 

25 1. A compound of claim 250 of the formula: 

[4-(R,S)-(4-Dimethylaminophenyl)]-2,5-imidazolidinedione-N-[ I -(2- 
[5-{3-methylben2yl)-l,3,4-oxadia2olyl]carbonyl)-2-(S)- 
methylpropyljacetamide; or 

4-(R,S)-Phcnyl-2,5-miidazolidinedione-N-[l-<3-[5-(3- 
trifluoromethylbenzyl)-l^,4-oxadiazolyl]caxbonyl)-2-(S)- 
methylpropyl]acetamide. 

252. A compoimd of claim 249 wh^in Ri6 is benzyl or phenyl optionally 
substituted with hydroxyl. 

253 . A compound of claim 238 wherein Ri6 is pyridinyl or methylene pyridinyl 

254. A compound of claim 250 wherein Rn is succinimidyl. 

255. The compound of claim 254: [4-(R,SH4-pyridyl)-4-(l^S)-N-sucdmmidyl]- 
2.5-imidazolidinedion©-N-[l-(2-[5-(3-m^ylbenzyl)-l,3,4- 
oxadiazoIyI]carbonyl)-2-(S)-methyIpropyI]acetamide. 

256. A compound of claim 253 wherein Rn is H. 

257. A compound of claim 253 wherein R17 is alkyl. 
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258. The compound of claim 257: t4-(£l,S)-(2-Pyridyl)-4-(R,S)-methyl]-2,5- 
imidazolidinedione-N-[l-(2-[5-(3-methylbeiizyl)-13,4- 
oxadiazolyl]caiboiiyl)2-(S)-metfaylpropyl]acetamidc 

259. A conq>ound of claim 239 wherein Ri6 and Rn are phenyl or benzyl. 

260. A compound of claim 259: 4,4-Diphenyl-2,5-imidazoIidinedione-N-[ 1 -(2-[5- 
(3-methylbenzyl)-l,3,4-oxadiazoIyl]carbonyI)2-(S)-methylpropyl]acetamide 
or 4,4-Diphenyl-2,5-iraidazoIidinedione-N-[ 1 -{2-[5-(3,4- 
methylenedioxybenzyl)- 1 ,3 ,4-oxadiazolyl]caibonyI)2-(S)- 
methylpiopyljacetamide. 

26 1 . A compound of claim 239 wherein Rt6 and Rn together form a cyclic ring 
structure. 

262. A compound of claim 261 wherein Ri6 and Rn together are -CHt-CCHj^- 
CH2-. 

263 . A compound of claim 26 1 wherein Rig and Rn together are -CH2-(CH2)3- 
CH2-. 

264. A compound of claim 239 wherdn R|6 is fused aiyl. 

265 . A conqjound of claim 264 wherein Ri6 is indolyl. 

266. A compound of claim 265 : 

4-(R)-(3-Indolyl)-2,5-imidazolidinedione-N-[l-(2-l5-tert-butyl-l,3,4- 
oxadia2olyl3carbonyl)-2-(S)-methylpropyl]acetamide; or 

4-(R)-(3-IndoIyl)-2,5-imidazolidinedione-N-[l-(2-[5-(a,a- 
dimethyIbenzyl)-l,3,4-oxadiazolyl]carbonyl)-2-(S)-methylpropyl]acetamidc. 

267. A con^und of claim 239 wherein Ri6 is -(CH2)niC(0)0R. 

268. A compound of claim 267 herein R is methyl. 

269. A compound of claim 239 wherein Ri6 is -(CH2)mC(0)NRR\ 

270. A compound of claim 269 wherein R and R' are methyl. 

271. A compound of claim 238 wherein W is N(Ri3) whCTe Rj3 is cycloalkyl or 
cycloalkylalkyl optionally comprising 1 or more heteroatoms. 

272. A compound of claim 271 wherein R13 is moipholinoalkyl. 

273. A compound of claim 272 wherein R16 is aryl or aiylalkyl. 

274. A compound of claim 273 wherein Ri^ is benzyl or phenyl and Ri 7 is H. 

275. A compound of claim 274: 

1 -(N-Morpholinoethyl)-5-(R)-ben2yl-2,4-imidazolidinedione-N-[l -(2- 
[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]catbonyl)2-(R,S)- 
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methylpropyl]acetaniide; 

l-(N-Moipholinoethyl>5Kt^)-phenyl-2»4-imidazolidmedione^^ 
(2-[5-(3-methylbenzyl)-l,3,4-oxadiazolyl]caibonyl)2-(R3)- 
methylpropyljacetamide; or 
5 1 -(N-Morpholinoethyl)-5 -(S)-benzyl-2,4-iraidazolidinedione-N-[ 1 -(2- 

[5-(3-methylben2yl)-l,3,4-oxadia2olyl]carbonyl)2-(R,S)- 
inethylptopyl]acetamide. 

276. A compound of claim 238 wherein W is N(Ri3) where Rn is alkyl. 

277. A conqsound of claim 276 wherein Ri 3 is methyl. 

10 278. A compound of claim 238 wherein W is N(Ri3) and R13 is aryl or aiylalkyl. 

279. A compound of claim 278 wherein R13 is benzyl. 

280. A compound of claim 279 wherein R16 and Rn are H. 

281. A compound of claim 237 wherc»n U is C(Ri6)(Ri7); V is N; W is N or N(Ri3); 
audYisC(0). 

1 S 282. A conqx>und of claim 28 1 wherein Ri 6 is aiyl or aiylalkyl. 

283. A compound of claim 282 wherein Ri & is benzyl or phenyl. 

284. A compound of claim 283 wherein R17 is H. 

285. A compound of claim 284 wherein W is N(Ri3). 

286. A compound of claim 285 wherein R]3 is aiyl or aiylalkyl. 
20 287. A compound of claim 286 \;^erem Rt3 is benzyl or phenyl. 

288. A compound of claim 237 wherdn U is C(0); V is N; W is NH or N(Ri3); and 
YisN(Rt3). 

289. A compound of claim 288 wherein R13 is aryl or aiylalkyl. 

290. A compound of claim 289 whCTcin R13 is phenyl or b^izyl. 
25 29 1 . A compound of claim 289 wherem W is hOi. 

292. A compound of claim 289 whemn W is N(Ri3) where R13 is alkyl. 

293. The compound of claim 292: 5-(R,S)-Phenyl-l-me1iiyl-2,4- 
iiiiidazoUdincdione-N-[l-(2-[5-(3-methylbcn2yl)-l,3,4- 
oxadiazolyl)carbonyl)2-(S)-methylpropyl]acetamide. 

30 294. A compound of claim 263 wherein Ri 1, R12 and £ form a ring of formula 
(Ka)- 

295. A compound of claim 294 wherein W is N(Ri3). 

296. A compound of claim 29S wherein R13 is aiyl or cycloaUcyl optionally 
comprising 1 or more heteroatoms. 
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297. A compound of claim 296 where R| 3 is piperidinyl. 

298 . A method of inhibiting one or more serine proteases comprising administering 
to a host in need of such inhibition an effective amount of a compound of 
claims 1, 53, 70, 124, 167 or 175. 

299. A method of claim 298 wherein the serine protease in elastase. 

300. A method of claim 299 wherein the elastase is human neutrophil elastase. 

301 . A method of claim 298 wherein said compound is administered orally. 

302. A pharmaceutical composition comprising one or more compounds of claims 
1, 53, 70, 124, 167 or 175 and a pharmaceutically acceptable carrier. 
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General Synthetic Scheme for 1,3,4-Oxaciiazole Inhibitors 



^ 1, PgSO, cc.p<ex 

" 2) Acetone cyanohydrin " 

TEA, CHjCIa 
<9S-9S%) 

1) AcxO, Pyridine 

2) HCUdtoxBiie 

(7Q-8S%) 



"^V^ O CbzCI,dloxane,NaOH ^^^^ o 

rt rju B t , f\Lt 



OH Benzyioxycarbonyloxy OH 

sueclnlmide, dloxane, NaOH 

<ao%) 



AC20 

pyridine 
(60-80%) 



O O EDCt,HOBT Q 'Y' O H 

^ ^ M DMF.MMM ^ ^ 11 1 il N 

(fV^O^N-'V^OH ^ IS T N' V 

" OAc NH2NHC(0)R " OAc" O 



(60-90%) 



O 

U Alumina, BuOH 

+ NH2-NH2 NHrNHC(0)Rt 

Benzene, Dean-Stark 
(quant) 
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(18-78%) 



KsCOs*Me0t1,H2O 
(60-89%) 



1) TFA, Thioanlsole 



li'vs p O'toRT ^ ^ Jl. ^ - 

0« (50-92%) 



BOPCU0IEA,CH2pl2 
(BO-70%) 



H OH 



1) NCS. QMS, Toluene 

2) -25" C 

3) TEA, -25° C to HT 
(30-73%) 



Final Inhibitors are purified 
on prep HPLC before testing, 
purity ^98%. 
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General Syntiietic Scheme for 1,2,4-Oxadlazole Inhibitors 



1) PyrSOg complex 
TEA.OMSO 

OH (90-95%) 

2) Acetone cyanohydrin 
TEA. CH2CI2 
(88-95%) 



o 

.A 



" OH 



rf^^Y^O^N^'S'^WHa HCi 
l!^ " OAc 



1) NH2OHHCI 
NaOAc. EtOHAisQ 

40'C 

2) HCU Ether 
(81%) 



RiCO^H 

CH2Cl2,TEA 

(49-80%) 



AcjO, Pyridine 
(70-85%) 



o 



" OAc 
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Figure 4 



General Synthetic Scheme for 1,2,4fOxadlazoIe inhibitors 
(Continued) 

H OAc p^) ^ "oh 



1) TFA. Thioanlsale 
O'CtoRT 

2) IJlNHClInether 
(50-9O%)_ 



R1CO2H 



OH 



BOPCI, DIEA, CH2CI2 
(SO-70%) 



OH 



1) NCS,DMS, Toluene 

o«c 

2) '25^ C 

3) TEA,-2S»CtoRT 

(30-73%) 



o ^ N-q I 
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General Synthetic Scheme for P2**P3 Modified Based Inhibitors 
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OH 



DIoxane/HxO 



N-COjEt 





O 

(96% crude) 



CF3SO3H, CHaCIa 

RT, overnight 
(89%) 



I 



Benzene, (CHO)ft 
A, •HjO (Dean-Stark) 
(56%) 




11) NHrNHj, ElOH 
2) B0C2O, dIaxane/H20 
(quant) 




Hydraxylamlno 
Hetera cycle 





OH 

Hydroxyiamlno Heterocycle 

X = N,Y=:0,ZeCF3 

XsO.YeN^ZsCHs 



H2N 




" OH 



1) NCS,DMS, Toluene 

2) -as'c 

3) TEA, -25» C to RT 
(50%) 

^ 4) TFA. CHjpli 



H o 
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Synthetic Scheme for P2-P3 Modified inhibitors 



Fmoc-HN 




Hydroxylamino 
Heterocyele 



BOPCl.DIEA,CHaCI, pmoc-HN 

O "^OH EDCI, HOBT, NMM, DMF 
(67-71%) 



KCI 



OH 



Hydroxylamino Heterocyele 

X = N, Y = 0,Z = CF5 
X = 0, Y = N, Z = CH3 





Fmoc-HN 



1) NCS,OMS, . 
Toluene 

0*»C 

2) -2S*»C 

3) TEA,-25«CtoRT 

(71-76%) 




Olethylamlne 

OMF 

(32-72%) 



H2N 
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Synthetic Scheme for P^rPa Modified Inhibitors 



Fmoo-HN 



Hydroxyiamlno 
Hetereoyde 



BOPCl, OIEA, CHiClj Fmoc-HN 



O'^nH EDCt. HOBT, NMM. DMF 
(68%) 



OH 

Hydroxylamino Heterocycle 

XRN.YaO,ZsCFa 
X«:0,YssN.2aCH, 



H OH 



1) 

Toluene 

2) -25«C 

3) TEA,.25«CtoRT 
(43%) 



Ph 



Fmoc-HN 



Olethylanilne 

DUP 

(23%) 



h^nAt'^ 



u 
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General Synthetic Scheme for Pz'Pz Modified Inhibitors 



HN. 
O' 



1) MeOH«0^C 
C85%) 



•OH 




2) B0PCl,NMM,CK2Cl2 
Za eq Cbz<Val-OH 
48Hr,Q°C: (87%) 
or 

RCOjH, BOPCl, 
OlEA, CHsCts 



Kydroxylainino 
Hsterocycto 



O 



1) NCS,OMS, 
Toluene 

0*C 

2) -25<»C 

3) TEA,-2S«Ctom" 
(66%) 



BOPCI, DtEA, CKaOz 
or 

EDCl, HOET, NMM, OMF 
(80%) 




OCH3 



UGH 
MeOH 

(93%) 




OH 



H 



Hot HzN'^Y'^X 
OH 

Hydroxylamlno Heterocycle 

X = N,Y = 0,2 = CF3 

X = 0, Y = N,2 = CH3 
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Synthetic Scheme for P2-P3 Modified Inhibitors 



Fmoc-HN 



o ^ 



Kydraxylamlna 
Heteroeycie 



, OH or Fmoc-HN 

O EDCU HOBT, KMM. OMP 

(S5-S9%) 



HCl HaN'^^Y'^X 
OH 

Hydroxylamino Heterocycie 

XsN«Y=:0,ZsCF3 
XaO,YaN,ZsCHa 




1) NCS^DMS. 
Toluene 

o«c 

2) -25° C 

3) TEA,-2S*CtoRT 

(30-50%) 



Fmoc-HN 



H 



Olethylamlne 
(70-75%) 



H n 
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General Synthetic Scheme for Pa-Pa Modified Inhibitors 



OH 

1) NCS,DMS, 
Toluene 

0<»C 

2) -25« C 

3) TEA,-25"CtoRr 
(S2%) 



Benzy [amine 

KzCO^DMF 

tf»CtoRT 

(S7%) 



M 



1) HBTU, DMF 
Cbz-Vat-OH 
a**C to RT. (81%) 
or 

BOPCI, DIEA, CHjClj 
PyroIe-2-carboxyllc add 
(34%) 
2) TFA* CH^CIa 

f 0«C to RT 

^ (93%) 



Hydroxylamino 
Heteracyde 

BOPa, OIEA, CHjOs 
or 

EDCI, HOBT. NMM. OMF 
(59%) 



°O^OH 



OH 

Hydroxylamino Heterocycle 

XsM,Y = 0,Z=:CF3 
X = 0,Y = N,Z = CHj 



10/39 



wo 9804806 



Figure 11 



PCTAJS97/21636 



General Synthetic Scheme for Lactam Based Inhibitors 



HMDS. CHaCN 



OH r 

(90%) 



Cbz-HN 



H OH 



Hydroxytamino 
^ A Heterocycle 

BOPd^OIEA, 
CHsCtj 
(60%) 




1) BrCHzCOT-t-Bu 
OAAF, ASsO 
(74%) 

2) TFA, CH2CI2 
(68%) 



O^OH 



1) NCS. DMS, 
Toiuene 

0«C 

2) -25? C 

3) TEA,-25«CtoRT 



HCI HaN^^Y^X 
OH 

Hydroxylamino Heterocycle 

X = N, YcO,Z = CFj 
X c O, Y B N, Z xs CH3 



O 

O 

Gr 
RCO^H 
BOPCU OIHA« CHjCIs 
i(t8%) 
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figure 



General Synthetic Scheme for l-actam Based Inhibitors 



or' - 



Aiaa. CH2CI2 



(29%) 



^ H3CO 



2) Dlmethoxypropane 
HCl 



OH 

1) NCS, DMS, 
Toluene 

0«c 

2) -25*C 

3) TEA,.2S«CtoHT 

(50%) 




1) QlyOMeHCI 
MeOH NaCNBH) 

(38%) 

2) UOH,MeOH.H20 



Hydraxytamino 
Hetera cycle 
5 

BOPCI, DIEA, CH2CI2 
(41%) 



O^OH 



OH 

Hydroxytamino Heterocycle 

X«:N,Y = 0,Z*sCFj 
XeO,YeN«ZsCH) 



12/39 



wo 9804906 



Figure 13 



PCT/US97/21636 



General Synthetic Scheme for Metathiazanone 
Based Inhibitors 



HS 



ncHO 

DIEA 



OH 



Benzene 
(48%) 



V" 



1. 



W OH 



Hydtoxytamitio 
Heterocycte 



O-^OCHj 



NaOH 
MeOH 

(8S%) 



BOPCU DIEA, CHjClz 
or 

EOCU HOBT, NMM, DMF 
(68%) 



V 



X 



O-^OH 



1) NCS.DMS, 
Tokiene 

0«c 

2) -25* C 

3) TEA.-aff'CtoRr 



H n 



HOI HsN 




OH 



Hydroxyianilno Heterocycie 

XcN,YciO,Zx=CF3 
Xt:0,Y8»4,ZsCHa 
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General Synthetic Scheme f or ThiazoHdInone 
Based Inhibitors 



O 



O 



RCHO 
DIEA 



OH 



Befssene 



NaOH 
MeOH 
H2O 

(82-86%) 



V 
o 



" OH 



Hydroxylandno 
.Heterocyele 



BOPCt, OIEA, CHjQIi 
or 

EOCU HOBT, NMM, DMF 
(SI}-60%} 



V 



1, 



O-^OH 



1) NCS. OMS« 
Toluene 

0«C 

2) -2S»C 

3) TEA, -25" eta RT 

(24%) 



o 



o 



t 



OH 

Hydraxyfamlaa Heteracyde 



O 
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Genera! Synthetic Scheme for Pyridazinedione Based (nhibKors 



4 



|0 + R-NHNH2 

o 



AcOH^A 



(48-97%) 



1) BrCHjCOj-t-Bu 
OMF, AgzO 
(50*75%) 
3) Pd/C EiOH, Hi 
- tFA,CM^z 
(90-97%) 



" OH 



Hydroxylamino 
Hfiterocycle 

BOPCU DIEA^CHftCl^ 
" or 

EDCl, HOBT, NUM. OMF 
(50-70%) 



1} NCS,DMS, 
Toluene 

2) 'TS^C 

3) TEA,-25«CtonT 
I C37-S0%) 



Ha HaN'N^X 
OH 

Hydroxyiamfno Heterocycle 

XeN,YeO,Z = CF3 
XcO,YcN,Zr:CH3 
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General Synthetic Scheme for Benzopyridazinedione Based 
Inhibitors 



IJL^O + PlaCONHNHa 



ACOH.A 



(97%) 



NH 



1) BrCHaCOz-t-Bu 
DMF. AgjO 

, (73%) 
3) Pd/C EtOH, Hz 

2) TFA, CHjCIa 



" OH 



Hydroxytamlno 
Heterocyde 



BOPCI, DIEA, CHiClz 
(Sl%) 



1) NCS, DMS, 
Toluene 

2) -25" C 

3) T£A,-25«CtoRr 
(40%) 



O O 



o cr- 



1 



O-^OH 



HCl 



OH 



Hydroxylamino Heterocyde 

XciO,YsN.Z&CH3 



H 
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Mgure 17 



General Synthetic Sch me for Quinoione and N-Substituted 
Quinoione Based Inhibitors 



Cbz-HN 



OH 



1) Mn02,CH2Ct2 

(91%) 
2} OiNCHtCOjEt 

PIperidlne, xylenes 

d (60%) 

3) Pd/C, MeOH, Ha ' 
(67%) 

4) Cbz^Cl, dioxane 
NaOaO'CtoHT 
(70%) 



Cbz^HN 





1) BrCHjCOrt'Bu 

(70%) 

2) TFA^CHaCla 
(90%) 



H 



OH 



1) NCS^DMS, Toluene 

2) -25*0 

3) TEA, -25*0 to RT 

am) 



Hydroxylamino 
1^,4-HeterQcycIe 
< 

BOPCI. OIEA, CH2CI2 
or 

B3CUHaBT,NMAA.DAAF 
(44-80%) 



Cbz-HN 




Cbz-HN' 



HaHaN* 



OH 



Hydroxyiamina Heterocycie 

XeN,Y = O.Z = CFj 



TFA«Thtoanlsote 
(74%) 



RnCO,H I N-Modifled 

> ' 1 Quinoione 
aoPci,DJEA inWfaitors 
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Figure 18 

General Synthetic Scheme for 3,4-Dlhycirdquinuione 
Based Inhibitors 




BrCHiCOrt-Bu 



DMF.AgzO 
(30%) 



" OH 



Hydroxylamlno 
Heterocyde 

BOPCl. DtEA, CHsClz 
(47%) 



1) NCS, QMS, Toluene 

o«c 

2) -25* C 

3) TEA,-25»CtoRT- 
(24%) 




1, 



\ 



O^O-t-Bu 



TFA, CHaQa 
(89%) 




1 



O^OH 



HCl HaN-'^f^X 
OH 

Hydroxyfamlno Heterocycle 

XeO,YsN«Z = CH, 
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General Synthetic Scheme for Benzylidene DIk toplperazine 
Based Inhibitors 



H3C 



o o 



O 0 



RCHO 

(Subtituted 

Beroaldehydes) 

fCF«AIumina 

DMF.rn- 

(40^0%) 



O O 

" OH 



1) NCS,DMS, 
Toluonfi 

2) -25* C 

3) TEA,-2S*CtoRT 
(S0-7S%) 



o o 



Hydroxylamino 
Heterocyde 



BOPCt, OIEA, CHaCfa 
or 

EOCl, HOST, NMM. DMF 
(37-80%) 



O O 

o 



1) BrCH^COrt-Bu 
OMF. AgaO 
(40-50%) 

2) TFA, CH2CJ2 
(7S-Ji2P%) 



o o 



OH 



H o 



HCI HaN^'^X^X^ 
OH 

Hydroxylamino Heterocyde 

Xt:N,Y=!O.ZoCF, 
XsO,yeN,ZsCH3 
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General Synthetic Scheme for Diketopiperazine 
Based Inhibitors 



HaC 



O O 



RCHO 

(Substituted 
Benzaidehydes) 



o o 



KF-AIumlna 

OMF.fn- 

(40-90%) 



o o 
o 



1) BrCHjCOz-t-Bu 
OMF.AgjO - 
(40-50%) 

3) Pd/CE10H,H2 

2) TFA,CH2Cla 
(80%) 



O O 



H 



OH 



Hydro xytamlno 
Heterocyde 

BOPCt, DIEA, CHzClz 
or 

EDC1, HOBT, NMM, OAAF 



O O 

V:, 



1) NCS.OMS, 
Toluene 

0<»C 

2) -25<»C 

3) TEA, -25*0 to RT 
(SO-75%) 



HaC 



O O 



HCi HiN" 



OH 



Hydroxylamino Heterocyde 
X«N,Y=0,Z = CFa 



H a 
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Synthetic Scheme for Hydantoin Based Inhibitors 



H OH 



1) NCS,DMS, 
Toluene 

0"C 

2) •as'c 

3) TEA,-25«CtoBT 
(30-40%) 




TEA 



EtOAc 
^90%) 



1) HCUA 
(>90%) 

2) BrCH^COz-t-Bu 
OMF, Ag20 . 
(40-70%) 

3) TFA, CH2a2 
(98%) 



Hydroxylamino 
Heterocyde 



BOPCU DIEA, CH2CI2 
or 

EOCI. HOST, NMM, DMF 
(40-80%) 




HCl HzK^^Y^X 
OH 

Hydroxylamino Heterocycle 

XeM,Y = 0,Zs:CFa 
XcO^YsN^ZsCH, 
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General Synthetic Scheme for Hydantoin Based Inhibitors 



OCN 



TEA 



HOAe 
(>90%) 



H O 



OCH, 



o 



H OH 

1} NCS.DMS, 
Tatuene 

2) -ZS^C 

3) TEA, -2S« C to RT 



R2 



HC1,A 
(>9Q%) 



Hydroxyiamlno 
Heterocycle 



BOPCl, DIEA, CH2CI2 
or 

EOCt, HOST, NMM, DMF 
(44^0%) 



R2 

o 



OH 



HCI HaN'^X^X 
OH 

Hydroxyiamlno Heterocycle 

X«N.YssO,Z = CF3 
XsO,ysN,ZsCH3 
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O 





R 


Ki(nIUo| CE# 1 


R /^{nM} 






ZD 


2054 


CFj 


0^ 


2042 


OMe 


2^ 


2055 


Ma 


0.49 


2045 






2058 




0.56 


2048 


-XT 




2062 




0^0 


2049 




0^ 


2066 




0.98 


2052 


Me 


037 


2096 


Ph 


0.8 


2053 


OMe 


0.41 


2115 


1 


1.0 
— 
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Figure 25 



O 



1 CE# 


R 


K,(nM) j 


1 2072 


nor"" 1 


0.025 1 


1 2074 




0.99 1 


I 2075 




0.11 1 


1 2100 


1 


0069 1 


1 2123 


/ 
— N 
\ 


1 1 


t 2124 




1 0.033 1 
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O 

Ra R3 HET /C,(nftl) 



CE# 






R3 


HET 




2083 


Cbz- 


CH3 


CH3 


ti-N U 


73.0 


2098 




/•ProDvl 


H 




85.0 


2104 




f-Propyl 


H 




0.33 


2109 


<CK° 


f-Propyl 


H 


N-O 


126 


2110 




/•Propyl 


H 


N 


0.13 
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Figure 28 
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